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ERRATA. 

The plates will be stitched in at the ead of the number beginning; with plate IV. The fips6 
three illustrations meant to have preceded these have been withheld— as the amount of dravinga 
threatened thereby to become too numerous — the preparation of those now inserted having 
preceded that of those intended to have been so, but now omitted. 

For the preparation of all the Barometric and other tables I am indebted to the industry 
and indefatigable zeal of Mr. Mayes, late of the Aden Observatory, now engaged in passing his 
former observations through the press at Bombay. 

The following Errata require to be corrected in Lieut. Raverty's paper. 
Page — 2 Note, 2nd line from bottom, for Ah I read Oh t 

„ — 2 4th line from bottom, for Ah ! read Oh ! 

„ — 8 14th line from bottom, for Shaimvarees read Shainwareet* 

„ — 8 9th line from bottom, for Teman read Leman, 

M — 11 16th line from top, for Kuzzulbash read Kuzzilbash. 

I, ->1S 7th line from top, for Abreshurtaroosh read jldresAm ForojA. 

„ — 16 loth line from top, for Bazaran read Bazazan. 

„ — 17 17th line from top, for gram read grain. 

„ — 17 1st line from bottom, for Bankers read Bakert> 

„ — >17 6th line from bottom, for Share read Shair, 

„ —18 9th line from top, for Bazaran read Baxazan* 

M —18 14th line from top, for Deealers read Dealers. 

„ —18 14th line from bottom, for Kazir Kalan read Kagiz Koban. 

„ — 18 ICth line from bottom, for Kafshdar read Ka/shdoz, 

^ — 18 9th line from bottom, for Bazaran read Bazazan, 

„ — 19 18th line from top, for Nam read Nan, 

„ — 19 8th line from bottom, for Keerumpurah read ^'((rrcempura/t. 

— 19 10th line from bottom, for Gunj.i-Khonahur read GunjikhonaJi or, 

M —SO 7th line from top, for Kaharan read Kakkaran, 

^ —20 10th line from top, after Peshawur add the words " are the Homuiams or llot-. 
Baths." 
Page — ^20 5th line from bottom, for operated on read o'pGrated'On, 

„ —23 6th line from bottom, for J un read Inn. 

„ — 23 1 8th line from bottom, for Jahafau read Sahctfan. 

„ — 25 I5tli line from top, for Shalah read Shoelah. 

„ — 25 l3th line from bottom, for was read U. 

„ — 26 8th line from top, for Daondzai read Daoudzai, 

^ —27 5th line from top, for Derauj read Deraiy, 

„ — 27 12th line from top, for Fackeer read Fuckyecr. 

„ —28 1st line at top, for Luddah read Suddah. 

„ — 29 21st line from top, for Daondzuis read DaoudzaiS' 

„ — 29 21 St line from top, for Uindkcols read Jiindkhecs. 

„ — 30 9th lino from toji, for Lcrbulundurpur read SurbiUwiderpur, 
— 30 1 1 th line from top, for Daondzai road Daoudzai, 

n —30 18tU line from topt for Daoudzai read Daoudzai, 



rage»-31 17th linefrom bottoiDi for Tatllhgnr read FuWigvcn 
„ —32 lotli lino from bottom, for Fuckeers read Fuckyeers. 
„ --^ Gth liue from top, for Bazraa read Beziira, 
„ — 33 ISth line from bottom, for Bbuddlsh read BhuddUt: 
„ —34 4th line from bottom, for Khan read Khurr, 
„ —35 4th line from top, for Shimunzai read Shimurzai, 
„ —38 6th line from top, for Malali read Ndlali. 
„ —38 19th line from top, for KMy read 110°. 
„ —39 18th line from top, for Arieliuum read Arietinumt 
„ — 40 4th line from top, for Bonhimia read Banhinia, 
„ —40 5th line from top, for Toenugric read Fxnuqric. 
„ — 40 19th line from top, for Gazma read Qarma» 
„ —40 13th line from bottom, for Semea Fut read Semea TuU 
„ — 42 Snd lino from top, for Hummums read Hummaans. 
M —42 2nd lino from bottom, for Eumer read Kuner, 
„ — 42 15th line from bottom, for Nandah read Natikah* 
n —44 5th line from top, for Daondzai read Daoudxai. 
„ — 45 Ist line at top, for Mahaladur read Mahaladar^ 
M —45 9th line from top, for ktijah read Kuzah, 
„ — 46 10th line from top, for Firam read Piran, 
„ —46 15th line from top, for Silk read ShulL 
In the papers of Volcanoes and Geologpy of Bombaj. 
Page— 144 Note for at supt, read ut sup, 
M —145 Note for Hurricane of 26th May 1618, read 1648. 

„ —149 Note nor with any more recent account of the field of fire than about to be given, 
read than that abont to be giren> 
Page— 154 Note for Peer Muggru, read Peer Muggur. 
„ —167 In the quotation at the end of the article the volume of the Bengal Asiatic S jciet j 
has not been cited— it is vol, Vt, 
Page— 170 Fourteen lines from the top for from opposite tho Baclcbay beach and Love- Grove, 

read from opposite the Back-bay beach and Ihe wood stacks, 
Puge— 178 Eleren and twelve lines from top for 1 Blue clay with Mangrove roots as before 2 
Yellowish brown clay with concrete in the ordinary forms, read I concrcUt 2 Blue- 
clay with Mangrove roots as beforet 3 Yellowish broion clay with Kunkur in the 
ordinary formS' 
Page— 181 Ten lines from top for it appears a hard compact rock, read It appears as a hard 

compact rock. 
Page— 181 Eight lines from bottom for altogether indebted, read altogether isoVated. 
„ — 182 Ten lines from top for the roots are cemented into, read the roots are converted, 
„ — 202 Section referred to at the end of para 48 will be found among the lithographs at tho 
end where*tbe page referred to is given. 
Page— 206 Ten lines from bottom for having annealed and softened, read being annealed and 

softened. 
Page— 212 In the sentence at tho bottom of tho page, the words '^ lying uncultivated' havo been 

left out just after " fine promising ground.'* 
Page— 214 Last lino for colouring of the drawings have been, read has beeu. 
Page '391 Two liucs from bottom, for shale limestone read shell limestone. 
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PBOCEEDINGS 

OF THE 

BOMBAY GEOGBAPHIOAL SOCIETY. 



At the ordinal^ monthly meettng of the Bombay Oeographioal Society, held in their 
Booms, Town Hall, on the 19th September 1850,— present — The Hon*ble J. P. Willoughby, 
Esq., President, in the Chair; M%)or J.Holland; Norman Oliver, Esq.; John Ritchie, 
Esq.; Mi^or P. T. French ; Captain H. J. Barr; T. J. A. Scott, Esq. ; Venaikrow 
Jlisonnatl\|ee, Esq. ; Dhunjeebhoy Framjee, Esq. ; John Smith, Esq. ; and Dr George 
Bnlst, L. L. D., and Professor J. Patton, Honorary Joint Secretaries,— 4he mlnutefl of the 
last meeting were read and approved of. 

DrBldst stated that being afhUd he might not have it in his power to be present ait the 
Masting, he had taken the liberty of placing a copy of some observations he wished to have 
mde in his colleague's (Mr Patton*s) hands, in hope that he would read them. He was, 
hewever, particularly anxious to explain Dr Ford's Atmometer, and had managed for this 
purpose to be present the would now, Tiith the permission of theSodety, state orally an 
ovdine of what he had written, as the time of the Sodety might thereby be saved. 

The following letter has been received from Captain Beoher, on the snlfject of the 
nmittance fbr the Boss TestimoniaL 

Sir, — I am directed by Admiral Sir Francis Beaufort, to acknowledge the receipt of 
your letter to him of the 25th of May last, conveying the cordial thanks of the Geogn^hi- 
esl Sode^ of Bombay to him, also to Admiral Sir Charles Malcolm and myself, for the 
interest taken by us in carrying out the Boss Testimonial ; and assure you that we are much 
isttered by our very humble services being so highly appreciated* 

At the same time I am to inform you, that the expence to be thus incurred will fall 
?Biy Ur wittiin the sum of £200, a bill of exchange for which was enclosed in your 
lettMT. I am also to request you will have the goodness to inform Sir Francis Beaufort 
to Triiai Banker in London the reddne of that sum shall be paid when the small expense 
k dqoidated of purchasi >g the maps and preparing them and the charts as proposed. 

lam at the Hune tim e to assure you, that every possible care will be taken in preparing 
ftk eoneetioii,. not only with reference to the selection of the mafs and charts, bat also 

tOUX. A 



U PROCEEDINGS OP THE SOCIETY. 

to their ready refSsrence and due presenratlon ; and that you will be duly informed when they 
are ready for cooTeyance to their destination. 

I am. Sir, your most obedient senrant, 
A. B. Becher, Commander, B. N. 
Hydrographic Office, Admiralty, 24th JuTy, 1850. 

A letter from Commander Jenkins was produced, stating that it would be impossible for 
him to be present at the meeting, in consequence of a Court Martial on board the Heatings 
requesting that the motion on the notice list in reference to the Ross TesUmonial should 
be deferred, and complaining tliat the substance of a part of Captain Becher^s letter must 
have been divulged, as it had appeared in one of the daily papers, Tiith some remariss on 
it by the Editor. He, Commander Jenkins, was a member of the Comndttee on the Boss 
Testimonial, and had not so much as seen the letter up to the present date. 

It was explained, tliat Commander Jenkins on the first p<rfntwas under a misapprehen- 
rion— 4here was no motion, or notice of a motion, on the notice list, on the subject of the 
Boss Testimonial : on the second, tliat the letters, when sent for publication in circular, 
were equally at the disposal of all the members; so soon as the circular was issued, they 
were in substance published. 

Dr- Buist said — ^we shall probably hear by next mail from Captain Becher as t» the 
amount of balance in his hands. I have not written in reply to his letter until the Socia- 
ls views on the matter be expressed : it would probably be best to place the balance in 
the hands of the London partners of our treasurers Messrs Bemington and Co., to be drawn 
on, if required here, should exchange remittances from home improve. The money was 
remitted at par, and if necessary might be applied to the payment of the Society's accounts 
at home, a like amount being transferred from its orfinary ftmds here to that of the Boss 
Testimonial. There is a balance of Bs. 600 still unapplied In the hands of the Society : 
this, together with the other balance, will probably amount to say Bs. 1000, a sum sufficient 
to meet the preparation for publication of the Wind and Current Charts prepared by Mr. 
Macfarlane, which the subscribers to these are ready to place at our disposal as a contribu- 
tion to the Boss Testimonial, provided we are willing to undertake for their publication- 
otherwise they are intended to be sent home. — The Secretary was directed to write to 
Captain Becher acknowledging his letter, and stating that he would be instructed how to 
^pose of the balance of the funds in his hands so soon as the amotmt became known> The 
suggestions of the Secretary were desired to lie over for consideration, as it did not appear 
requisite that any step should on the present oocadon be taken in the matter. 

The following is from Mr. Adie, our instrument maker :— « 

DBAS Sin, — ^We are favoured with yours of the Ist and 11th May» and have completed 
your order; we hoped to have been able to have informed yon by this mail by what ship 
they are sent. The barometer No. 10, for which you wish another scale cut, cannot 
well be done without our having its present scale for rize and length : if by any oppor- 
tunity yottconid send it, we wonld then give another. We have not as yet heard any- 
thing of the barometer you mention as having been sent by Mr Dillon. The sympiesometer 
eame bj railway, from whence we know not, put up in a piece of pasteboard, with a 
charge of lOs. 2d., and as good luck would have it, all safe, and in perfect order j save want 
•fa littie regulation. We bad your copy of the Timet wi^h a comparision of the Aneroid 
barometer, and mercury : the agreement is certainly very dose, but we should fear that 
you will not ind italways so,and they will not do at all if taken to any considerable 



< 



\ 



EXPERIMENTS ON THE ANEROID. ]^ 

■lUtad^^ In all I have tried I found them agree pretty well down to 28 inobet : below i 
this they get irregular and atop at about 27 inches. The moment I have notlee of thA | 
shipment of the instruments I shall let you know. 

We remain, yours faithfiilly, 

JOBir A DIB, 

Auuu Aoxa & Son. 
Edinburgh, 19th July 1850. 
Dr. BoisT, Secretary to the Bombay Geographical Society, Bombay. 

In compliance with my intimation in May, when the account of the experiments on the. 
Aneroid In the Annual Report of the Society was laid before you, of trying a series of 
experiments with the AnertHd at altitudes exceeding 1000 feet, the level at which it had 
been formerly tried, I toolc three instruments with me to Poena In the end of July. 
Two of these belonged to Mr Treacher, one to the Society, this last being sadly out of 
order: the cause of error was not obserred at the time-^t arose firom the slackening of 
some of the screws, since tightened. 

The results were the following— *the Standard Barometers employed were Nos. 1 and / 
2, two of the finest sent out by Mr Adle— the way they kept together was quite admirable . 
The Mountain Symplesometer referred to was a very elegant instrument procured for 1 
Colonel Campbell, whose indications were also very accurate, and In most perfect harmony 
with those of the other instruments. 

On comparing the instruments at Sewree, about seventy feet above the letel of the sea, 
they stood on the 22nd July at 10 a. m., as under, the thermometer being.84<', the corree- 
tion for temperature of the barometer here applied *149— the Standard at the Observatory 
at this date was 29 667, the instrument being thirty-two feet above the level of the sea. 

Barometers. Mountidn. Aneroids. 

, ■ * tSymplesometer./ • * «-^ 

I. II. 6821 5822 2244 

29.676 29.662 29*750 29*765 29*790 29*780 

The following were the readings of the instruments respectively at Poena at 10 a ^ m. on 
the 27th— -the Observatory Standard had betwixt these two dates sunk from 29*667 to 
29*587— or by 00.080 :— 

Temperature at Poena 76^, Barometer corrected. 

27*713 27-713 27*830 27*800 27*802 27*650 

DiffBTence betwixt Poena and Bombay— 

1*963 1*949 1*920 1*965 1*988 2*130 

The eolnddences here betwixt the barometer and mountain symplesometers, and Mr 
Treacher's aneroids, are as close as may be. 

These experiments were performed at Colondl Grant's, at the extreme end of the 
Artillery lines— his house is pretty nearly on a level with the church, the top of the 
^ireof which is set down in the Trigonometrical Survey at 2038 feet above the 
level of the sea. Mr Treacher's instruments were only cut to 27*5 inches 
and that belonging to the Society, cut to 23, was unserviceable, so that the doob^ 
exprowd by Mr Adle as to whether or not aneroids are trustworthy below to 2g 
inches for survey pnrposci, remains nnsolf ed. I do not know if there be at the presidency 
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sgood aif pomp wiCh btfometer gange; Imt it seeniB aurpriaiiig that any diffiooltjr shotdd be 
axperifnced in determining a matter so simple and so important as this, when a few strokes 
of the pomp would settle it satlsfiustorily, without the necessity of ascending an elevation 
at aU. Mr Dent quotes Professor ^Lloyd's authority on the sul^ect of an air pump 
ezperlment-^-hls views were most favorable to the aneroid, and altogether opposed to 
those of Mr Adie. Mr Glassher, of the Greenwich Observatory, again, holds very lightly 
ct the value of the instrument. I took our own Aneroid to the top of Bapdien Ghaut 
along with me— the following were the results; but, as already stated, the instrument was 
nnser^ceable, so that no oondnsion from its indications can in this case be drawn — the 
perfection of the .Mountain Sympiesometer is very remarkable :-^ 

Bapdien Ghaut, August S3. 

Barometer L Sympiesometer. Thermometer. 

Pbona,7A.M .27*952 28H>50 76 

Bapdien Ghaut, 9 a. m 26*747 26*850 74 
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1*20S 1*200 

Tlie barometer is corrected for temperature to 32o. 

F The Barometer at the CoUdMi Observatory stood on the 23rd August at 29*845, or 1.893 
higher than that at Poena : if to this be added .030 for the difference between 7 a. m., at 
which the upper instrument, and 10 a. m. at which the lower one, was read, we shall have 
a difference of 1*923, or, adding 3 for ^difference of elevation betwixt the Colaba and 
Sewree standard, almost exactly the same as that originally set down as the result of the 
first comparison. At Powaa the range between the 26th and 31st July was about .040, 
that at Bombay about *070— that for the latter part of August at Bombay about * 090 :— I 
have no note of the Poena range of this date, but assume it at 6, and have taken the half. 

liniile in Poena I took with me three Aneroids with a sympiesometer into the carriage, 
and drove over the station to see with what fscility the instruments could be employed in 
flying surv^s. I did this repeatedly. On one occasion I was accompanied by Colonel Gran^ 
on another by Captidn Studdert ; it is needless to give details— compared with the barome- 
ter the coincidences were of course always wonderful : on one occasion we took a series of 
levelled stations, where the accuracy was surpri^g. The great reconmiendation, both in 
their case and that of the sympiesometer, was the facility with wUch they could be observ- 
ed : by pulling up the horses for a couple of minutes the scale could be read and marked at 
once, and one hundredth of an inch being allowed for ten feet of change of level, which 
it is at this elevation pretty nearly, no reductions of any sort were requisite— these could 
be performed at home afterwards. It is quite clear that the makers of the instrument at 
home have generally underrated its value for survey purposes. It is in its piesent form in 
many cases unworthy of the high state of instrument making. The scale, for example, 
ought always to extend round the whole ^al plate so as to read as low as twenty'three in- 
ches, and to be cut out at the very extremity of the diameter of the plate,r— by this means 
It would be enlarged by nearly a third. Each divirion corresponding to an inch in the ba- 
rometer would thus become 18* inches in length, and each tenth of an inch might be divided 
into tent hs, instead of quarters as at present, Troughton often cuts the scale of his ma. 
rine barometers into hundredths of an inch, so as to be read without a vernier— each of the 
divisions recommended would be fonr-flftbs on those referred to ; still avemler might very 
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MdlybeadMllf reqoUt*. ThebnM agister on tlia gliM Aonld be omitted, ai Ukely 
only to endanger the gliM Itielf ; end nothing can be more aliaard than to encumber the 
dial, and ahorten the dlTialoni of the Kale, by puttfaig round the border the worda itormy, 
much rain, rainy, ohange, fair. In the oaae of an Instrument meant for something else 
than an old woman's weather-glass. At Poena, at an elevation of fOOO feet, It flnctoates be- 
twixt 27*8 and S8*S, so as to be, according to the legend. In a state of perpetual tempest 
even at the finestseaaon. There are a multitude of alterations in the mechanism of the in- 
strument which could easily be improved-— ithose I have adverted to are so obvious that 
eveiy man who procures instruments for use in India ought to insist on them. 

DR. F0BD*8 ATICOMVTSB. 

This most beautlfiil instrument was exhibited before the society : with the exception of 
the glass tube and thermometer, it liadbeen entirely manufactured by the inventor at Hoshun- 
gabad, where no assistance of any kind oonld be obtained. In point of finish it was scarcely 
inferiortotheworkmanaUpof a London optician. The knife-edge fulcra of the balance 
rested in gems beautifully let in on the top of the pillars. The tongue of the balanee pro - 
jecting downwards, was fitted with a little sphere of brass, which screwed iq» and down 
to alter at pleasure the position of the centre of gravity, and the extremity of the tongue 
moved against a finely cut arch beautifully graduated. The whole as a piece of art, inde- 
pendent of the merit of the invention, was most perfect, and excited the admiration of all 
the members presenL 

DBSCRXPnOH OF AH ATMOMSTKB, BT DB. VOBD. 

This Atmometer consists of a Standard, with a double lyriform head, carrying two polish 
ed garnet tables, on which rest knife-edges of a skeleton beam. The needle of the beam 
points helowto a graduated Index. At the ends of the beam are two steel stirrups, riding 
on knife edges. To one sUrrup is hooked a long hollow glass cylinder, capable of holding 
ftill three cubic Inches of water. At the lower end of the cylinder is attached by a cap 
a large male screw, perforated for the admlsrion of water into the tube. Within the cap- 
idece is a conical valve, which opens when the screw is fitted Into the female screw at the 
side of the evaporating vase ; a hole in the side of the latter, corresponds to the perforatien 
in themale screw, and makes thus a communication between the contents of the vase and 
of the glass cylinder, and ensures, asfirom a fountain, a supply of water to the vase, proper* 
tioned to the evaporation.— At the side of the vase the bulb of a capillary thermometer 
Just penetrates the water when the vase is filled, and indicates the temperature of the evn 
porating surfisce. — The diameter of the vase is 2*78 inches, affording an extremel y small 
excess over six inches area. This excess maybe considered annihilated by the immersion 
of the thermometer bulb, leaving strictly dx square inches for evaporating surfisce. Upon 
the screw piece of the vase, is attached a flat pUtte, whereon to place the wel^ts smpley* 
edto ascertain the loss of evaporation. And to arrive sooner at the knowledge of the 
probable weight that will be required, the glass cylinder has been scaled to Inches and one 
twentieth of cubic Inches, and l-40th of an inch can be readily estimated. A gUnee* 
therefore, at the loss in the cylinder will point out the number of grains, within a grain or 
so, needed to restore the equilibrium^— In the upper metalio cup of the cylinder there is 
a milled-head screw fitting air-tight, and^s removable for the purpose of cleaning thecy« 
Under at anytime. The parts that will come in contact with water are made of while 
metal, asb^g lew liable to corroiioa from its action than brasi er oo|^per« TiM JllMr 
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stirrup carries a stout brass wire, to which the counterpoise is hoolced. This exactly 

balances the beam when the cylinder and vase (with Thermometer attached) are fitted with 

dUtilUd water. There is a contrivance fixed to the upper and back part of the standard 

actuated by a screw, by which the knife edges can be raised from the planes ; and the beam 

has two notches on its lower surface, which are received upon two teeth on the arms of the 

lever, so that, when liberated, the beam can always be brought to the same part of the 

planes. The whole stands on a mahogany board with three levelling screws, a spirit level 

at the back, and weights from i to 550 grains in a row In front. The beam, though light 

sustains 12,000 grains, and will then indicate the addition of a | of a grain — or the 

48,000th part of the load. It is as exact as can well be, the difference between the two 

arms not amounting to one 20th of a grain. I regret that I had not another thermometer 

to spare for attachment to the standard, as the temperature of the air must be registered 

conjointly with that of evaporating surface. 

The directions for using this instrument are very simple. The vase is filled up to the 
upperpart of the opening in it, and the cylinder is unscrewed from the vase, and by re~ 
versing it the valve falls back, the water is then poured in, and the valve, upon inversion, 
comes again into play and prevents the escape of the water. It is then screwed into the vase. 
Should the whole now weigh more than counterbalances the given equipoise, a small quan- 
tity of the water can be removed by the corner of a handkerchief, and the true balance ad- 
justed ; or, if found wanting, a few drops can be added To make certain that no air ex. 
ists at the mouth of the valve, and intercepts the connection between the water in the cylin- 
der and that in the vase, it is as well to tilt up the cylinder margin of the vase, and pass up 
the bubble of air, if one be present, or the same end may be effected by a straw or wire 
passed through the opening in the vase into the hollow male screw. This will liberate the 
bubble equally well, although with careful manipulation no air should lodge at the point 
of junction* 
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DR. FORD'S ATMOMETER. yg 

After the eqnilibriuni faai been obtained, either the entire apparatus may be raised by 
the gear referred to, or the cylinder or the equipoise wd^^ or both, mi^ be detaehed 
firom the beam. The whole should be placed under a large cage made of fine bamboo 
sticks, with large interspaces, otherwise MrjajM^ii tnan ^f^ yju gjye an iq rr^niMmf W"*^ f ^ftbjt, 
evaporation. This circumstance is overlooked when the ordinary erapotatlng diriies are 
employed. 

I was induced to devise, and construct, the above described instrument, ii| the hope that 
by its use the solution of one of the most diflScult problems of Meteorology might be fSacili. 
tated, if not overcome. By it all theoretical views as to the force of vaponr at various 
temperaturesareavoided— the units here, without a risk of extraneous errors, bdng the 
qrain weight, the cubic iwh^ the degree of Fahrenheit's Thermometer, and a given interval 
of time. The Barometer will of course be a most valuable adjunct. A s weighing, however, is 
a ta more accurate process than measuring, it should invariably be had recourse to in pre- 
ference, and the obtained weight subsequently be reduced to cuUc inches if required. 
Even in graduated narrow tubes it is difficult to flu up so that the measure shall at once cor- 
respond with a given weight. Let any one fill a wineglass to a certain mark, and note 
its weight ; fill it, to all appearance, as before^ and then remark the disparity when it 
has been weighed. Success in these attempts amounts to a sheer impossibility when a res. 
sel of large area is employed. It is this circumstance tliat renders the common evapo- 
rating dish so untrustworthy. It is, likewise, most essential that the evaporating surface 
should be maintidned at one mean height, otherwise, when it is on the gradual decrease, 
and falls much beneath the margin of the vessel containing the water, the evaporation i i 
retarded. This desideratum is fulfilled in 'the present instrument, dnce the fountain will 
act only as required. 

At present every formula (be it Dalton's, Ure*s, Robinson's, Oalbraith's, Joory's, or of 
others— -and they all differ from each other) employed to ascertain the amount of evapora- 
tion, is more or less empirical and arbitrary . In this Atmometer, authorized units are 
only used, and so long as the accuracy of the balance remains unimp^red, and any degree I 
of attention be pidd to the registrations, the results must approach in character and d^^ree 1 ^ 
those of a natural process. 

As no strictly true value can be allowed to the ever varying power and dryn^s of the , 
wind, it will be more advisable to place the instrument in a shaded open space, cut off I / 
equally firom irregular currents of air and refiracted heat. i | 

C. 0. E. FoBxr. 

Hosfaungabad, July 16th, 1850. 

Two years ago I had the pleasure of directing the attention of the Society to the ex- 
treme difficulty of carrying out hygrometrical experiments,—- pointing out the extraordinary 
degree of neglect and inattention with which the subject of evaporation had been treated. 
The common wet and dry bulb, the hygrometer of DanieU, and others, merely indicate the 
quantity of moisture in the air— evaporation is not only dependent on this, but on the velo- 
city of the wind, I then laid before you a model of an atmometer on the steel-yard 
principle, condsting of a balance, with unequal arms,—- the shorter of theee having an 
arched segment at the extremity. From this an evaporating dish, like that of Dr, Ford, 
was suspended ; this, when flUed with water, was so ad|justed and counterpoised as to be 
in equilibrio with the steel-yard when this stood in a horizontal position, and of course *• 
tiie water was drawn off by evivorattoB, the long afm deseeBded, the aaimuit «C desceBl 
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indi ^ ^n g fee wiporatton, bring mMked on an srdied index. Tho whole, with the ex- 
ception of the efapontingdidi itself, which wm left fireely expoeed, was endoeed in »gfaM- 
eaae to free it flrom the action of the wind. Hkving in reply to Dr. Ford's letter accompany - 
Ing the instnunent now before yon, explained these drcnmitanoes to bin, the foUowii^ are 
lOBie extiaetB flrom his an8we^— J do not altogether concur in his oltfeotloas to my pfam* 
but they are well worthy of being laid before the meeting :— 




^3^ 



** Ton must bear in mind that the working parts of the instrament are simple enough, and 
could be readily made at a small cost, and yet ensure great accuracy, for many of the parts 
in my construction, and which give the whole a complex appearance, are not absolutely 
needed : for instance, the gear to raise the beam — the spirit level and levelling screws— • 
these could be without great loss to the action of the instrument, withdrawn. I would 
engage to make accurately working instruments of the kind absolutely required for rigid 
and continued Investigations, for twelve or fifteen rupees each. The instrument I sent you 
was more as a model than anything else, and I considered, at the same time, that if ever 
required. It would, by the addition of a pair of pans, be eimverUble into a Hydrostatio 
balance, for it is very accurate and sensitive. Besides, Hook upon evaporation as a most 
ddicate investigation, and one only to be mastered by the best of instruments. The great 
point in any construction of tiie evaporating dUh, Is to provide a constant flow proportioned to 
the rate of evaporation, otherwise the thermomeirlc readings of the evaporating surface can- 
not be arrived at, and ndther can that surAuse be placed under precisely dmllar oircamstan- 
oes throughout any two hours. Had It not been that I saw the imperative necessity of meet- 
ing both these deaidwata, I sbonld merely have ^appended an evaporating dish to a tgihag 
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balanoe of a loinewlMt dtUoate eonatmetioii— -but eren then, no iprliig balanoe ean be nuide 
whioh would carrj 1000 gndns, and Indicate an alteration of one grain. And thia otjeotlon 
applies to the lever iMlaaoe (as year's is), for no aroh could be graduated to grains without ' 
great expense, and the arm too must be so long that its weight would interfere sadlj with 
the woridng of the edg^es. It lias ever been found that the only description of balance by 
whidi exact measure can be attained is the one with arms as equal as can be approached 
by art, and when made with the euds of arms in loops, likewise the cheapest, for then the 
p<4nts of bearing can quietly be brought to or withdrawn from the centre. I only , 
contend for the advantages of the f ountain as an original part of my cons truction, and one 
that would not increase the price of my instrument five or nix sliillings if made in England, i- 
The means of obtaining the results might bevaried as the observer pleased. All may / 
not be such great stidEiers for accuracy that I conceive myself to be, and some would 
employ one lElnd of balance, and some another, whilst others, agidn, would be satisfied by a 
scale of parts of a cubic inch. Ton may depend upon it that unless the instruments now 
in use in meteorolo{^cal investigations be very much improved, and a rigid tone and 
cliaracter be given to all observations, the science will remaiq in statu quo. If such a tone 
anl character could be instilled through the instrumentality of the Geographical Society» 
the greatest boon to meteorology would be conferred, for then we should find thermometera 
made, or with the names of Lord, Brownhead and other bai^ei^ exploded flrom the scene 
of enquiry. I have seen instruments with such nam es,_the tubes of which were only fit to 
sUr up adds I This should be one of the earliest endeavours, in my opinion, of the Society. 
It will strike at the root of all worthless toys, and the consequent observations ot the 
same nature.'* 

It has been an along the aim of the Sodety to do in reference to meteordogical instru- 
ments exactly that which is here recommended. We wish to make use of none but the 
best, and desire to sanction no sort of instrumental observations which is not pursued with a 
rigidness and care worthy of the subject. The very great trouble attendant on barome- 
trical observations when actual weighing was resorted to in absence of an instrument such 
as that now before you, made me fall back on the following plan as much more dmple and 
dedrable than any now in use, and as greatiy less laborious, if less accurate than actual 
weighing — I take it from our Handbook now being printed : — 

'* The first condition of an evaporating dish is, that the form of its surfoce shall be sudi 
that its area may be determined with perfect accuracy — a state of things, as already 
mentioned, with which a circle alone is compatible ; the second, that its side shall be parallel 
to its axis, and its area perfectly uniform to the depth that evaporation may chance to extend 
betwixt any two observations— tiiat is, for an inch or so at least. The third condition is, 
that we dull be able to observe the precise amount of water evaporated within a given 
time — say twelve or twenty-four hours. Rain-gauges such as have been elsewhere des- 
cribed, fidfiUing all these conditions, may be used as evaporating dishes — the ordinary 
evaporating dish, the contents of which are poured out into a glass measure, I consider aU 
but usdess. When a cylinder, or funnel with a cylindrical mouth, is used — the limit 
to which the water ascends may be determined, as follows : — place a light bar of wood or 
metal across its mouth— through this thrust two pins, the one protruding say 1 -lOOth of 
an inch or so— the smaller the quantity the better — further than the other. Fill up the 
dish with water till the pin most prominent Just dips into it— the less prominent 
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t iMund (Mm being iSacMd b; th« IKUe mut of mtor nlHd b; the upUlirltj at Uw 
I £nt (bora (be g«Mn1 UtsL Tba imnganinet nuf b« nrg eDnrenlenllT mened by pUdng 
■ itiek uhmrC Uia dlA, and painting Iba ploi npnrili — or ■ eomMnitlon of tbe [ira nuij 
b«r«»ned to. Ad anpcntlng dirii af Ibii »K 1> SBrefall; filled atgUrtlng: tha neil 
day aa cancb wat«r la poamd Into It u brings It up to tha atl^nal poaltloa, from 4 
maamre, prerloiialf accant«1y lUtldfid Into sa maaj gnlru and ao many Incbefl 
■nd daolmala, tot both augbt to be Indicated on tbe meature, — (be UtUr 
onl; to be read : — ftt nier reqnirad for tU> will Indicate Che amount Farrlad off 
Id npoDT. These obMrradiHU oin only be mada wfaea the (Ir li perrectly ttlll, and as tha 
eTapontingdlBb o^^^ttabeeipoaed to tha brecEe, so a tnoraabla acraan must be prorlded to 
■ecure sheItarwbilaobsarTliig,and permit the breeae to exercise Ita toll force vh«n tba dlih 

" I have fonnd the following contrifanea lary oonTanlent Indeed for the piurosB of deter 
ndnfng enporatlon. FrocuraadiBhedgedand turned tbeaame s> tbe fkIu -gauge funnelal- 
readr deserlbad (page 2S.) In th 
the fnnnet mart be proTfdad W 
where tbls 1* nc 
The funael enght U 



nsit be pnividad with a n«p-cock — or J — 
U not procurable, with a ping or corh. ^^K_ 
I onght to be made to hold • qnvt I — 



exactly, quite np to [be brim, and tbia It will do if made two Inches deep, — the conical 

porUon one, and the cjllndrl™! portion one; and 

til ud a half iDchtfl wide — the eiti* half Inch 

being allowed for tbe Insertion of the tomed rtoi, 

which will bring It down to eU Incbea. The 

fnnnel b^ng put In Iti pUce, a quart bottle, 

carefully filled with water exactly to Ibe neck, is 

now emptied Into It, and Ibe bottle itsalf placed 

under It, on ■ stand like that Fepretented In the 

Bccompan^ng cUagram. On flralBlIIng the enpo- 

imtlpg dlah, the battle full should be poured In and 

emptied ant aereral times toaeehow mucb eiaclly 

la kept back on tbe alda of the tUnnsl after aoma 

mlnntei hare been allowed for it to drip — the 

plog being tborooghly asaked at the aame time. 

All Iheae precautions baring been duly attended tO) 

the dlib liflUed — tbe deSciency next day In the 

bottle will hidlcate Uu amount of eraporatlaD. 

•>Tlie nuAi of the meuuirlng tnbei are made torewl both ways by flj 
and below tbe UnM. Tbe best waylsto till tha tniia up to Ibe top of U 
tbta open the stop-cock and let tha iratar flaw 

lb* nnraber of grains corruponding to the area of the enporating dlsb utound In I 
taNa, kddlng clphera— tbe quotient will glre the amount of avapontlon. 

" Etamph—tht areaof the empanUng dish Is i Inches :— astratum of water of this a 
onalnch Id tbicknesi wdgbaTlS3-fi9TllS!gT^a>~tbedsclmal may be dismissed. Be 
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posing that it loses 911 grains, m Indicated by the scale on tbe tube, to supply the amount of 
one day's evaporation : then 

7158)941*0000(0*1314 
715 8 

825 20 
814 74 



10 460 
7158 


83090 
28038 



4388 

So that the evaporation amounts to no Inches— *1314 merely: It Is seldom neeemry to go 
beyond the place of thousandths of an Inch. 

" The graduations marked on a bottle which suffice for rain-gauge purposes, are scarcely 
delicate enough for those of evaporatioup-^or the former ev^^KHrating dish first describedt 
they are unserviceable altogether. The following is the method of graduation and measure 
I have resorted to to secure a standard. For an unit of measure I have found tha 
bulb, if spindle-shaped, and part of the stem of a broken thermometer, well suited. It must 
first be carefully emptied and dried — then weighed— ^en filled with water mp to the neck 
of the stem and weighed again— as much more should now be added as gives one or two 
grains more, according as the length of the stem allows : from these fill up the bulb to 
where the bore becomes uniform. In a fine bored thermometer a grain will occupy aa 
inch in the stem, and may be subdivided by measurement into tenths or twentieths — the 
bulb will hold from ten to fifteen or twenty grains. All these operations are performed 
before an aperture is secured in the lower part of the bulb — and marks should be made 
for say ten, fifteen, or twenty grains of water at different temperatures from 80° to 90°— 
those we have most commonly to deal with in India. If these experiments have been 
accurately performed, the unit measure may now be carefully heated — the point of it being 
approached to a lamp, and drawn out, so as to secure a capillary aperture below. If this be 
well managed, the error occasioned by the bore now opened will rarely amount to the 
tenth of a grain. This measure does not often require to be resorted to. The most 
convenient for an unit of larger size is what is called a quill tube,— -that is, a tube of ^asi, 
about the thickness of a crow-quill, as thin in the wails as can be made : a piece a foot long at 
least should be taken, and one end of it sealed up. It should now be gauged in the manner 
formerly described — if not uniform in diameter it is useless for the present purpose. The 
tube is now suspended from a fine beam, and counterpoised ; fifty grains are next added and 
marked, and a second fifty may be poured in to make sure — ^this being marked also by « 
slight scratch on the tube. The spaces between the marks are noW taken off by a pair of 
compasses, and a paper scale the length of the tube laid down on a drawing board, and vei7 
carefully ruled and divided. This ia then gummed or pasted on, tbe fif^ grain marks 
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on the seal« and tabe being placed together : the point of the tube may now be 
heated by a lamp, and drawn out so as to secore a capillary aperture as befcwe. The fonda^ 
mental measure once made, should be placed in a box for reference, as it is yery apt 
otherwise to get broken, and much dexterity, time, and care, are required for its construe 

tion. Tubes of greater bore for similar purposes are graduated from this after being 

gauged and prepared as before. 

** Those requi^ for measuring purposes are fitted vsp with a stop-cock— grains are 
marked in black on one side of the scale, decimals of an inch on the other,— the tube 
being filled by sucking the water up into it, and any excess that may exist being allowed to 
drop through the stop-cock, until the graduated portion of the scale be attained. The 
figures ought to read flrom the upper end downwards, so that the tube may always be filled 
flail, and as much water drawn off as is required to fill up the gaugpe to the pin points, or the 
bottle to the mouth. The expansion of water betwixt 70° and 90°, our usual temperatures, 
is so inrignificant, that no account of it need be taken. ** 

The following books, papers, &c., presented to the Society since last meeting, were laid 
on the table, and the donors desired to be thanked for the same :— 

PAPERS. 

Meteorological Abstracts for the Month of July last, taken at Aden, Calcutta, Trevan- 
drum, Coconada, and Cuddalore. 

Ditto ditto for the month of August last, taken at Sattara. 

From QoTemm<>nt— W^her R eport s ftimished by the several Political Authorities in 
Guserat since the setting in of the Monsoon. "~ 

BOOKS. 

From 6oTemmont.~Joumal of the Indian Archipelago, for April last. From the 
Hakluyt Society. 

Presented by GoTemment.— Journal of the Indian Archipelago, and Eastern Ada, for 
the Months of May and June. 

MAPS. 

From Government.— Map, Flan, and Sketches alluded to in the paper of Commander 
F. Jones, I. N., presented by Government on the 12th July last. 

LBTTERS. 

From J. G. Lumsden, Esq , Secretary to Government Political Department, No. 3903, 
dftted the 20th August last, forwarding, with a view to assist the Meteorological inquiries 
now in progress under the guidance of the Society, copies of the weather reports fiurniahed 
to Government, by the several Political Authorities in Guxerat, since the setting in of the 
monsoon. 

From the Secretary to the Medical Beard, dated 2l8t August last, requesting to be in. 
formed if the Society could supply him with three sets of the forms for Meteorological obser- 
vations lately circulated by Government throughout the Presidency. 

From J. G. Lumsden, Esq., Secretary to Government General Department, No. 3400, 
dated 26th August last, transmitting, for presentation to the Society, a copy of the Journal 
of the Indian Archipelago and Eastern Asia, for the montii of April. 

From Mi^or G. LeG. Jacob, dated Sawunt Warree, 19th August last, stating that his 
attention has been drawn to an error of the press in the note to page 21, article 1, of the So- 
ciety's Transactions, in the volume for the period between BCay 1844 and February 1846, 
by the mistake having been copied into Briggs*s Cities <tf Gqjw^i^ Chapter IX, page 
^98, and requesting that the same might be rectifle'i. 
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From R. C. Knight, Esq., dated Kotah, 23rd August last, acknowledging the receipt of 
Dr. Buist's letter, No. 65, dated 15th July last, and requesting that the instruments mention- 
ed in his letter might, with the exception of the Sympiesometer, be ordered for and 
transmitted to him through Mr. Hewett's Agency. 

From Mr. Mayes, dated Seerah Island, 27th August last, forwarding his obserralions for 
Slium Shum for the month of July last, and the Anemometer papers for Seerah and Shnm 
8hum ; intimating at the same lime that he has reduced the direction in the Azimuth and 
the pressure into pounds and decimals of a pound. 

From J. S. Law, Esq., dated Tanna, 7th Instant, enclosing a cheque for Rs. 15, on 
account of his annual subscription to the Society for the year 1850-51. 

From W. E- Frere, Esq., dated Dharwar, 4th instant, intimating that he has remitted, 
through the Civil Pay office, the sum of Rs. 15, on account of his annual subscription for 
the year 1850-51. 

From Captain E. Whichelo, Deputy Commissary General, No 4894, dated 20th August 
last, intimating that the Marine Barometers forwarded to him for inspection, with the 
Society's letter No. 70, had been approved of and accepted by the Medical Storekeeper, 
and requesting to be furnished with the hooks appertaining thereto. 

From J. G. Lumsden, Esq., Secretary to Government in the Marine Department, No. 
878, dated 2nd Sept., acknowledging the receipt of the Society's letter No. 64, dated 29th 
July last, and stating that the Society can use its discretion with regard to the arrangements 
proposed in the three first paragraphs thereof, and also intimating that the Society's re - 
commendation in favour of Mr. Leech will be referred for the sanction of the Government 
of India. 

From J. 6. Lumsden, Esq., Secretary to Government in the General Department, No. 
3635, dated I6th September, transmitting for presentation to the Society, a copy of the 
Journal of the Indian Archipelago, and Eastern Asia, for the months of May and June last. 

From R. El. Pringle, Esquire, dated Kurrachee, 12th September, inclosing a cheque on 
the Bank of Bombay in payment of his subscription, Rs. 15, to the Society for the year 
1850-51. 

From Dr. Alexander Gibson, dated 12th September, requesting to be furnished with a 
eopyof the number of the Society's Transactions Just published, on payment. 

From Lieutenant A. Aytoun at Bialligaum, an extract from the list of Remittance from 
Pay Abstract for the month of August 1850, for Rupees (7) seven, on account of the 
Admiralty Manual forwarded to him. 

Commander J. Stephens, I. N., was elected a Member of the Society. He was proposed 
byCommaoder Jenkins, I« N., seconded by J. Smith, Esq. — Dr. Shaw, Secretary Royal . 
GeograpUcal Society of London, will at next meeting be proposed as an honorary member 
of the Society. 

It was moved by Mi^or Holland, seconded by Dr. Buist, and agreed to unanimously, 
that the Rogulations of the Society, as now revised, should be printed for their future 
guidance. 

It was moved by M%)or Holland, seconded by Mr. Patton, and agreed to unanimously, 
that Dr. F<Nrd should be written to, thanking him for his goodness in sending his Atmometer 
for their inspection; and requesting that he would allow the Society to purchase it from 
H", with the view of Its being retained in their rooms for exhibition and for use* 

The meetiiig then broke up. 
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The ordinary monthly meeting of the Bombay Geographical Society 
took place on the 24th October 1850, at 3 o*clocls — The Honorable J. P. Wil- 
loughby, Esq., President, in the Chair. Present : Colonel Campbell ; Commander 
G. Jenkins ; Captain French ; Lieut. Taylor, I. N. ; Lieut. Pollexfen ; All Mahomed 
Khan ; Venayekrao Jagonat^jee, Esq., and Dr. G. Buist, Secretary. — The minutes of last 
meeting were read and approved of.— *The paper on the Aneroid, by Mr. Fatten, was not 
presented, tliat gentleman being absent from the Presidency. — A letter from Mr. Lumsden, 
under the Marine department, in reference to the Instruments borrowed by the Society 
from Government, was laid on the table, with a draft of a reply. The Secretary was direct- 
ed to state in reference to the instruments received from Government on loan, 
that the Society were ready to restore them when wanted, provided they were not 
considered by Government to be already fulfilling the ot\)ects in view for them : they were 
in use at Sawunt Warree, Aden, Porebunder, and Kurrachee, — stations Government had 
agreed to provide with instruments. In reference to the instruments in the possersion of 
the Sodety, It was directed to be explained that these were on sale merely, and had been 
provided for the service of those desirous of purchasing and employing them. That the 
Society liad at no time contemplated their use on its own account, or incurring fiulher 
risk regarding them than what might arise from those which might be broken, or left on 
their liands unsold. No allowance for either of these contingencies had been made — the 
instruments were charged exactly at the prices paid for them, including freight : there had 
luckily been no breakages on the way.— The following Motions were unanimously agreed 
to :— 

Motions. — That the following be added to the Regulations :— « 

'* That the Society shall present copies of its Transactions to the principal Public Li- 
braries in India, Europe, and America, and exchange them with Societies and with such 
Authors or Publishers as are disposed to bestow works of equivalent value, or nearly so, on 
the Library of the Society." 

The Committee on Physical Research has hitherto consisted of the Deputy Superintend- 
ent of the Indian Navy, the Deputy Quarter-Master-General, and the Officer in charge of 
the Observatory. The two parties last named are not at present members of the Society*—' 
and It Is proposed — 

" That the Committee shall hereafter consist of Captain J. Hawkins, Deputy Superin- 
tendent of the Indian Navy ; Major J. Holland, Quarter-Master-General ; Captain H. J. 
Barr, Paymaster-General ; Lieutenant Taylor, I. N. ; John Ritchie, Esq. ; and the Secre- 
terles.*' 

Dr. Shaw, Secretary to the Royal Geographical Society of London, was admitted an 
honorary member, and Captidn J« Willoughby an ordinary member. — It was proposed by 
the Hon*ble Mr. Willoughby, seconded by Commander Jenkins, and agreed to unanimous- 
ly — ,« That His Excellency Rear Admiral De Tromelin be admitted an honorary member 
of the Society.** As the Admiral vms stated to be on the eve of his departure, the usual 
notice required to be given was dispensed with.-— Colonel Campbell proposed that Lieute- 
nant Wray should be balloted for as a member at next ordinary meeting. — No other business 
appearing before the Society, the meeting broke up. 
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IXTTB K8 . 

From C«ptain S. B. Haines, dated Aden 13th September last, forwarding an order on Messrs. 
-Semington & Co., on account of his annaal subscription for 1850. 

From Captain R. Ethersey, dated Kurrachee 21st September last, enclosing an order on the 
Bombay Bank for Rs. 62, being the amount due by him to the Society on account of Instruments. 

From J. G. Lumsden, Esq., Secretary to Government in the Marine Department, No. 979, 
dated 2l8t September lost, requesting the Society to communicate with the Military Board 
on tho subject of the concluding para of the Society's letter No. 50, dated 19tb June, 1850. 

From Henry J. Carter, Esq., Secretary to the Bombay Branch of the Royal Asiatic Society, 
No. 161, dated 20th September last, informing that the best tbanlcs of the members were voted 
to the Geographical Society for the present of a cupy of its transactions. 

From A. Matheson, Esq., Acting Coliector of Vizagapatam, dated 7th ultimo, recommending 
Mr. Jiiggarow as an accurate observer, who has an observatory of his own, and takes much 
interest in Meteorological Researches, and informing that he has kindly undertaken to 
famish returns of the description required by the Society. 

From G. V. Juggarow, Esq., dated Vizagapatam 21st September last, requesting to be supplied 
with a certain number of instruments to keep a regular Meteorological Register, and enclosiug 
an Acoountiiot General's Bill for Rupees (400) four hundred, in favour of Messrs. Line & Co. 

From Messrs Smith, Elder & Co., dated London 19th August last, enclosing an account, 
for dispatches to the Society during the past half year, amounting to £S, 9s. 6d. 

From Walter Elliot, Esq., Revenue Commissioner, dated Vizagapatam 12tb ultimo, strongly 
recommending Mr. Juggarow as an accurate observer, and a great lover of Meteorological 
investigations. 

From Captain E. Whichelo, Deputy Commissary Goneral, No. 57S0, dated tnd Ootober, re- 
questing to be informed if the Society would be able to supply certain Instruments enumer- 
ated by hhn. 

From Captain W. Strange, Nizam's Cavalry, dated Gulburgee 9th instant, acknowledging the re- 
ceipt of the Secretary's letter of the 29th July last, enclosing a hoondee for the sum of Rs. 44, and 
reqaesting that the Aneroid Barometer, selected for him, should have a thermometer attached to it. 

From J. G. Lumsden, Esquire, Secretary to Government, General Department, No. 3933, dated 
Sth October last, requesting the Society's acceptance of a copy of Brigg's Cities of Guzerastra. 

From C. Sathway, Esquire, Civil Surgeon at Lahore, No 118 dated 27th September 1859, stat< 
ing in reply to the applications for Meteorological observations to be kept at Lahore, made by the 
President of the Board of Administration at the request of Dr. Buist, that he shall be most hap- 
py to register the readings of any Instruments that the Geographical Society can place at his 
disposal for the purpose therein required. 

From A. Freere, Esquire, Collector of Chingleput, dated PuUe Camy 19th September last, sug. X 
gesting that If the Meteorological Observations be entrusted to men of Education, whose occu- 
witlons e nabled-tfaem to remain at one stati on, the returns will be much more correct and use- ft d^y^ 



fol, and the object the Society has in view will be more readily attained, and informing that the s <^^,K^'-tM' 
Civil Surgeons at Foonamalee, and Chingleput have expressed their willingness to undertake the 
observations in question, if supplied with the requisite Instruments. 

From Captain C. Birdwood, Assistant Commissary General, dated 7th inatant, No. 5879. 
rsquestiog to b« informed whether the Sooiety can supply him with an Anemometer. 
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From Commander Charles. W. Montriou, I. N., Saperinteadent of the Colaba Obserratory, 
dated Uth instant, No. hd of 1850, forwarding, by direction of the Bight Honorable the Gover- 
nor in Coancil for presentation to the Society, one copy of Part Ist of the Observations made- 
at the Colaba Observatory during the year 1847, oont<dning the Meteorological Obserrations. 

From G. V. Joggarow, Esqnire, dated 7th instant, forwarding a memorandum of the Rain 
measured at Vixagapatam, and stating that part of which from 1830 to 1838 was kept by bis 
nnde, and the rest by himself, also informing that ho has commenced from the Ist instant to 
keep a regular registry of the Meteorological Observations, according to the printed form cir« 
eulated by the Madras Government and recommended by the Medical Board, and stating that 
he shall be most happy to attend to any suggestions that may be hereafter offered. 

From Mr Mayes, dated Aden 2Tth September Inst, offering his services to reduce the Obser. 
vations now in liand, and promising to reduce them before they have been dispatched from 
▲den in future. 

From Dr C. G. E. Ford, acknowledging the receipt of the Secretary's letter of the 3rd instant, 
and stating thatit was his intention, when forwarded, to have the Anemometer presented to the 
Society, and now begging to express that the Instrument Is quite at the service of the Society. 

PAPERS. 

Meteorological Abstract taken for the month of August, at Trevandrum. 

Ditto Ditto, of August, at Cuddalore and Coeonada. 
Ditto Ditto, of September, at Aden. 
Ditto Ditto, of July, August, and September, takea 
at Kolapoor. 
Ditto Ditto, of September, at Ahmedat>ad. 
taken for the month of April, May, and June, at Bushire ; accompa- 
nied by remarks by Dr. McAlister Residency Surgeon at the Persian Gulf. 

Ditto Ditto. state of the Thermometers in the shade taken at Neemuch for 

the month of September last, accompanied by remarks from Dr J. P. Maloolmson, Suri^eoa 
3rd Regiment Light Cavalry. 

BOOKS. 

" Brigg's Cities of Gusurastra.'* Presented by Government with a letter No, 3933 dated 
Sth October 1850. 

Journal of the Bombay Branch of the Royal Asiatic Society, Part XIII. vol. III. January 1850. 
Presented by the Society. 

Journal of the Indian Archipelago and Eastern Asia for the month of July and August last. 
Presented by Government. 

Bombay Magnetical Observations, Part I. for 1847. With a letter from Commander C. W. 
Montriou. I. N. Superintendent of the Colaba Observatory. 

IZrSTRUKBZrT. 

Atmometer, prosvated byDr C. G. B. Ford, at Hushlngabad, with a letter dated 12th Ootober,. 
18Sf. 
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Ths ordlnAi7 monthly meeting of the Bombay Geographical Society was held in Iti rooms , 
on Thursday the 2l8t November 1850. Present — The Hon'bleJ. P. Willoughby, Esq., 
Freiident, in the chair ; Henry Toung, Esq. ; Captain H. J. Barr ; Norman Oliver, Esq. ; 
Commander G. Jenkins, I. N. ; B. A. Bremner, Esq. ; Lieutenant-Colonel J. Holland ; 
Venaikrow Jngonatl^ee, Esq. ; Dhui^eebhoy Fran^ee, Esq. ; M anockjee Corsetjee, Esq. ; 
S. 8. Dickinson, Esq. ; Lieutenant J. J. PoUexfen ; Commander G. B. Kempthom, L N. ; 
and Professor J. Patton, Joint Secretary. 

The minutes of the last meeUng having been read and approved of, a letter was laid before 
the Society from Mr Goldsmid, Secretary to Government, forwarding an interesting account 
of the Storm that occurred in Kattiawar in July last The paper was referred to the 
Committee on papers fot publication.— The Secretary brought forward the recommenda- 
tion of the Commiitee on Phydcal Sesearch in reference to the employment of Mr Mayes. 
The Committee having decided that the observations already taken at Aden were quite 
sufficient for all scientific purposes, it was determined a year since to withdraw Mr 
BCayes flrom Aden, and employ him in establishing Observatories at Suez, the Persian Gulf, 
and Zanzibar. No answer hasas yet been received from the government of Egypt, whose 
permission was necessary previous to establishing the observatory at Suez, and the Com- 
mittee therefore recommend that Mr Mayes should be detained for the present at the 
presidency, for the purpose of arranging, reducing, and passing through the press, the 
whole of the Aden observations, and that should he have any time, he might be em- 
ployed in superintending local observations. The draft of a letter to Government on the 
subject was then approved of. — Professor Patton read the following paper on the Aneroid 
Barometer, which the Society directed to be printed for immediate circulation, and also to 
be published in the next volume of the Society's Transactions :— 

REMARKS ON THE AREROIB. 

Considerable discu«rion has of late arisen on the subject of the Aneroid Barometer, and 
great unoertidnty still exists in reference to its utility. A letter from the eminent instru- 
ment-maker, Mr Adie, read before a late meeting of this Society, has tended very much 
to increase previously existing doubts of Its usefulness in ascertaining high altitudes, for 
which its portability and cheapness would have made it particularly suitable. Tills Society 
also having ordered a supply from England, It Is of great importance not only to have those 
doubts set at rest, but also to have some means of testing their correctness in order to 
inform purchasers of the limits within which they can be trusted. In order to do so, I 
obtained two Aneroids, one belonging to Mr Treacher, gn^aduated to 27*6 inches, and one 
t»elonging to the Society, graduated to 23 inches, and subjected them to the following 
experiment. In the neck of a flask containing a small quantity of mercury, I inserted a 
small bent tube, and when the flask was inverted, the mercury of course stood at the same 
level in the flask and in the tube. 

The flask was properly supported on a small retort stand, and the Aneroids were then 
placed under the receiver of an air-pump, and a few strokes given to the pump. When the 
air became a little rarified in the receiver, the elastic force of the air in the flask pressed 
down the mercury, and the degree of exhaustion was measured by the altitude to which the 
mercury rose in the tube. Therefore, neglecting for the present the diminution of the 
elastic force of the air in the flask, arising from the increase of volume, and neglecting also 
the temperature under the receiver, the rite of mercury in the tube should be exactly 
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•^ equal to the/oU Indicated by the Aneroid, and vice vena. And thb was the e» se In each 

of the experiments, as will be seen from the readings given below. The air was flrat 

pumped out, and the receiver, not being perfectly air-tight, it re-entered gradnallyy 

and readings were taken at the same instant by himself and Mr Ardaseer Framjee. 

Treacher's Aneroid. — No. 1. 

Aneroid. Height of Mercury in tube. 

Inches. Inches. 

27.5 2-55 

S8*0 2*25 

*28*5 1*55 

29*0 1*05 

29*5 0*55 

30-05 0.00 
Aneroid. — No. 2. 





1st 


Experiment. 


2nd 


Experiment. 


Aneroid. 


Height of Mercury in tube. 


Aneroid. 


Height of Mercu] 


Inches. 




Inches. 


Inches. 


Inches. 


26*0 




3*9 


24*5 


4-75 


26*5 




8-35 


250 


4*25 


27-0 




2-8 


25*5 


3-7 


27*5 




235 


26-0 


3*2 


28-0 




1*85 


26*5 


2*7 


28-5 




13& 


27*0 


2*2 


29*0 




85 


27*5 


1*7 


29*25 




0-6 


28*0 

28-25 

28*5 

28-75 

39-0 

29*7 


1*2 
0-975 

0*7 
0*425 
0-2 
—4)5 



In the first experiment, the Aneroid rose 2*55 inches, and the mercury fell the same ; In 
the second, the rise is 3*25 inches, and the fall 3*3 ; and in the third, the rise is 5-2 inches, 
and the fall 5*25 inches. 

This close coincidence is remarkable, and requires to be accounted for, and explained* 
because it would really indicate a considerable error in the Aneroid rather than prove its 
exactness. In the last experiment the mercury In the tube fell 5*25 inches : the volume of 
the air in the flask was therefore lessened, and consequently its elastic force increased* 
This increase I ascertained by measuring the volume of the air in the flask, and the volume 
of 5*25 inches of the tube to be equal to a pressure of *27 of an inch of mercury. The 
Aneroid, therefore, instead of coinciding, should have differed by this amount from the 
reading of the tube : that is, the mercury should liave fallen less then the Aneroid by *27 
of an inch. But a little consideration of the circumstances of the case will account for 
the discrepancy, and prove that in this large range of 5*25 Inches, the Aneroid differed by a 
less quantity than *27ofan inch from the truth. The total fall of mercury in the tube 
should be diminished by the rise of the mercury in the flaslc, and tliis must have amounted 
to about one-tenth of an inch. The mercury used in the experiment was not pure, and should 
be corrected for temperature ; and therefore the fall, which seems to represent a change 
of pressure of 5*25 inches, must be much less, and when the increased pressure in the flask 
is then added, the discrepancy will be inconsiderable. I have not been able to ascertain 
the amount of error due to these causes, nor to the change of temperature of the air in 
the receiver, but in Aiture observations with more perfect apparatus I shall be able to do 
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BO. From these experiments I felt satlsfled that the Aneroid No. 2 would not differ from • 
mercurial barometer by more than one-tenth of an inch, if carried to a height of liz 
thousand feet. Since these experiments were made, I liave had an opportunity of taking it 
with me to Mahabuleshwur, and of comparing it with the Sympiesometer, and the results i 
l^ven below show how accurately my anticipations have been fulfilled,— at least as far as 4500 . 
feet Dr Buist's observations at Foona had already proved its correctness to the heigh 
of 2000 feet. 

Oneroid. Sympr. Ther. 

12 o*clocknoon^evel of sea. 
3 Do. do. do. 

9^ A. M. Mhar River. 
5} p. M. 

9} p. M . Monastery, Mahabuleshwur. 
The coincidence between the two instruments is seen to be very exact, the total fall of the f 
Aneroid being 4*01, and of the Sympiesometer 4'02. 

The following are the reacUngs of the Aneroid and Thermometer at different places between 
Mahabuleshwur and Poena :— « 



Aneroid. 


Sympr. 


Ther. 


October 19.— 29-8 


29-56 


900 


„ 19.— 27-726 


^i- 


83-5 


„ 20.-29-85 


2965 


83-6 


„ 20.— 29155 


28-93 


85-5 


„ 20.-25-79 


25-54 


68-5 



Aneroid. 


Ther. 




October 21.-25-756 


65.0 


9| A, M. Monastery, Mahabuleshwar. 


„ 21.-25-9 


68-0 


4 p. M. Top of Tai Ghaut 


„ 21.— 27175 


720 


5 p. M. Bottom of do. 


„ 22.-27-75 


73-5 


Top of Ghaut 


„ 22.-27-88 


75-5 


Bottom of do. 


„ 22— 26-725 


81*0 


Top of Ghaut near Poona, 6 p. m. 


„ 22.-27-87 


80*0 


Poena lines. 10 p. m. 


„ 23. — 27-77 


81-5 


Do. do. f 1 p. M. 


„ 23.-27-87 


78-5 


Do. do. 10 A. M. 



A very slight examination of these observations will show how sensibly the Aneroid is 
acted on by the smallest undulations of the ground, and that it acts as freely at 25 inohea 
as at 30. 

They make no pretence to great accuracy, because most of them were taken when the 
palkee in which I was carried was in actual motion, but this only proves more strongly the 
value of the instrument for general purposes. 

When the merits of the Aneroid become known, and confidence is placed in its Indlcationa 
it will probably supersede all other portable Instruments for ascertaining the heights of moun 
|Ains : I have therefore prepared the following table, which will enable any one who can 
multiply and divide to obtain altitudes with all the accuracy that is required for practical purposes 
The formula used In the calculation Is given by Polsson in the second volume of hia 
Traite d6 Meohanique i — 



Z= 18393 



...( 



2 («+«l)x h 

1+ iLog — 

1000 y M 



Where t and t are the temperatures of the air in d^n^ees of the centigrade thermometer at 
the two places of observation, h and h the length of the barometric columns, and Z the 
height In Metres. 
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Table to fiurflito t e eaksulationB of lieights of moiintAiiii* j 

32° 52416 47° 641S3 62° 55911 77° 57658 

33 52532 48 54280 63 56027 78 57774 

84 52619 49 S4396 64 56143 79 57890 

35 52765 £0 54512 65 56260 80 58007 

36 52882 51 54629 66 56376 81 58124 

37 52998 52 54745 67 56493 82 58240 

38 53115 53 54862 63 56609 83 58356 

39 53231 54 54979 69 66726 84 58472 

40 53348 55 55095 70 56842 85 58589 

41 53464 56 55211 71 56959 86 58706 

42 53581 57 55328 72 57075 87 58823 

43 53697 68 55444 73 57192 88 58939 

44 53814 59 65561 74 57308 89 59055 

45 63930 60 55677 75 67424 90 59172 

46 54046 61 55794 76 57541 91 59288 

RuLB.— Multiply the number in the table oppodte to the mean of the temperatures of the 
two places in degrees of Fahrenheit, by the differenoeof the barometric heights, and divide by 
their sum. The quotient is the height infieet. 

Example — On the 20th October 1850, the barometer stood at 29-85 in the Bihar river 
near the sea, the thermometer indicating 83*5 ; and at the Monastery Mahableshwur it fell to 25*79f 
and the thermometer to 68*5. Required the height. Here the mean temperature is 76°, opposite 
to which in the table is found 57541, which being multiplied by 4*06, the difference^ and 
divided by 55*64, the sum of the barometric heights, gives 4198 feet, the height required. 

Table of Heights found by the Aneroid. 

Kenesore above the level of the sea.. ......••••• .feet 665 

Monasteiy Mahabuleshwar • • • .feet 4198 

Mount Charlotte above Monastery • • ••• feet 324 

Mount Charlotte above the level of the sea ».feet 4524 

Tai Ghaut feet 1362 

Height of Ghaut above Poona • feet 121« 

Poena above the level of the sea feet 2025 

These heights, as far as I have been able to ascertain, coincide very nearly with the heights 
ascertained by other means. Indeed no single obser vation of the barome tw.^ ffi^g 9^ the^bgAii 
^ ould be expected to ^veitjno£e,accurately. 

Leslie^ rul^s vei^'convenient, and sufficiently accurate * but the correction for the tem- 
perature of the air at the two places is often neglected in practice, — and even in some 
sdenUfic works the fact of a correction being required Is not mentioned. But this correction 
cannot be omitted, because in the case of Mahableshwur it amounts to upwards of 400 feet, and 
In the case of Poona to about 180 feet. The results, however, are al way ^ too small, because in his 
Investigation, he was only anxious to obtain an appro^mation, and neglected systematically all but 
round numbers, and all the omissions tended to reduce the apparent height. Near the equator 
the diminution of the force of gravity is another source of error, whidi still more diminiAes the 
height deduced from the usual formula. I Iwve therefore used, in the formation of the table 
given above, the number 52416, deduced from Poisson^s formula, In preference to 52000 used by 
LesUfl. Besides, tiie thermometers in general use being graduated according to Fahreaheit'a 
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•eala, it Is ineonTealent to be oblig:ed t» conyevttbe degree* into those of tlie eenfigi^ftde. A» 
lome persons may prefer the nae of hierale, I add It, with the example given above worlted out. 

Leslie's Rcle.—* As the sum of the mercurial columns is to their diflbrenoe, so Is the constant 
naml>er 62000 feet to the approximate height. Correct the approximate elevation by shifting 
the decimal point three places back to the left, and multiply by twice the sum of the degrees of 
the detached centigrade thermometer ; this product being now added, will give the true height. 

Taking the former example, we have — 55*61 : 4*06 : 52000 : 3793, the appro:dinate height and 
the correction is 3*798 ft. x 99*7=378, which gives for the true height, 4l7lt differing firom the 
former by 27 feet. 

Ot the more minute daily varlaUoiu, and the oorreettons, if any, that are to be appliedt 
I hope to t>e able to have some account for the next meeting of the Society. 

2l8t November, 1850. Josbps Pattozt. 

The thanks of the Society were given to Mr. Patton for his communication. 

The following Letters, Papers, Books, &c., received since last meeting, were laid before 
the Society :— 

Lbttebs— nrom C. Morehead, Esq., Superintendent of the Grant Medical College, No. 47t 
dated 24th October last, transmitting for the use of the Society's Library, a Copy of the 
Report of the College for the Session 1849-50. 

From His Excellency Admiral De Tromelin, Commander of the French Navy in the 
Indian Seas, dated 25th October last, expressing his thanks for the honor done him in 
admitting him as an honorary member of the Society. 

From Messrs Alexander Adie and Son, dated Edinburgh, 9th Septonber last, enclosing an 
Invoice and bill of lading of Instruments shipped on board the < Equestrian.* 

From H. E. Ctoldsmid, Esq., Secretary to Government, S^jgret Department, No. 20, dated 
the 2^tfa ultimo, requesting that Government be furnished with a copy of the Society's publication 
for transmission to the Honorable the Court of Directors. 

From H. E. Goldsrald, Esq., Secretary to Government, Political Department, No. 4989, dated 
3l8t October last, acknowledging the receipt of the Society's letter, No. 92 of the 30th ultimo, 
and of the Society's Transactions forwarded therewith, and requesting that the Society 
will have the goodness to supply Government with two odpies of its future Transactions for 
transmlsdon to the Hon'ble the Court of Directors and to the Board of Commisdoners for the 
alfidrsof India. 

From R. T. Reid, Esq., Secretary to the Bianaging Committee of the Students* Literary 
and Scientific Society, dated 2nd instant, acknowledging the receipt of the Sooiety's letter of 
the 30th ultimo. No . 91, vrith a complete set of Transactions of the Society, and expressing 
the best thanks of the Dnyanprasarak Library's Committee for the Society's very valuable 
donation. 

From Captain J. 'Willoughby, dated Poena, 2nd instant, acknowledging the receipt of the 
Sodety'i letter of the 28th ultimo, and returning his best thanks for the honor done him in 
electing him a member. 

Wnm'E. Roberts, Esq., dated Surat, 8th instant, encloring copy of observations taken at Surat 
doring the month of September last. 

From N. A. Dalaell, Esq., dated Vingoril^ 29th nltimo, informing of his having transmitted 
to BomlMiy per Pattimar three (3) cases containing Anemometers, &e., returned by M^Jor 
CeGiaod Jacob, Politieal Snpeilntendent. 

Fiom H. £• Goldamid, Esq., Secretary to GoTemment, Political Department, Ko. 60M, dated 
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5th initant, tnnsinittiiig copy of a letter, No. 357, dated the 18th ultimo, firom the Political 
Agent in Kattiawtr, and its enclosure, relative to the Storm which occurred in that province 
towards the end of July last. 

From Mi^or LeOrand Jacob, No. 457, dated 7th instant, requesting to be informed whether 
tiie Society can supply him with certain instruments to complete the list desired by Government 
for the meteorolo^cal Observations taken at Vingorla by the Civil Surgeon there. Also 
informing of his having received the Society's Barometer with attached thermometer, in charge 
of Major DelHoste at Phoonda Ghat, and delivered over to Mr. Sub-Assistant Surgeon 
Spencer Observations since 1st July have been made by it, and handed up to Government : 
tiiose of Major Jaco b will be forwarded shortly when copied ; and there seemed no necessity 
for the same to be continued, as one set for the same place wil be all the Society can wish for. 
From J. G. Lumsden, Esq., Secretary to Government, Marine Department, No. 1142, dated 
12th November instant, informing tliat under the authority of the Government of India, the 
Bight Honorable the Governor in Council is pleased to sanction the grant of Rupees 
one hundred and twenty to Mr. Leech, as remuneration for his services in keeping the Tidal 
and Meteorological Observations at Manora in Soinde, and stating tliat the Paymaster at the 
Presidency has been authorized to disburse the amount. 

From R. Clarke, Esq., honorary secretary to the Royal Ariatic Society, dated London, 
2nd March 1850, acknowledging the receipt of the Society's Transactions flrom 1836 to 
1849, inclusive, and expressing the best thanks of the Society for the same. 

From Mi^or LeGrand Jacob, dated Sawunt Warree, I2th November instant, forwarding 
the Meteorological Observations for the month of January, February, March, April, May, 
and June, taken at Sawunt Warree, as promised by him in the concluding paragraph of 
his letter of the 7th instant. No. 457 of 1850. 

From D. F. McLeod, Esq., dated Camp Hurriana,' Sutlcj Territories, 11th November 
instant, acknowledging the receipt of the Society's letter, informing him of his election as 
a member of the Society. 
PAPsas.— 'Meteorological Abstract taken for the month of September 1850, at Aden. 

Ditto Ditto Ditto Sattara. 

Ditto ditto for the months of July, August, and September, taken at Surat. 

Ditto Dharwar. 

Ditto Hydrabad. 

Ditto Palunpoor. 

Ditto BhooJ, 

Ditto AUbaugh. 

Ditto Broach. 

Ditto Ri^kote. 

Ditto for the months of June, July, and August, taken at Larkhana. 
Ditto ditto from February to September, taken at Baroda* 
Ditto ditto from January to June, taken i^ Sawunt Warree. 
Ditto for September, taken at Calcutta. 

Books.— Annual Report of the Grant Medical College for the Fourth Session of 1S494»0. 
Presented by C. Morehead, M. D., Superintendent of the College. 

Colonel Sykes' Paper on the Meteorology of India. Presented by the author. 
Journal of the Royal Asiatic Society of Great Britain and Ireland, Vol. XII., Part 2nd. 
Presented by the Society : with a letter from R. Clarkoi Esq., hononij tecretary, dated 2nd 
March 1850. 



Ditto 


Ditto 


Ditto 


Ditt» 


Ditto 


Ditto 


Ditto 


Ditto 


Ditto 


Ditto 


Ditto 


Ditto 


Ditto 


Ditto 
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JaggonAth 8anken«tt, Esq., propoMd by the Honorable J. P. Willoughby, Esq., and 
seconded by Commander Griffith Jenkins, I. N., and Lieut. John Wray, proposed by Colonel 
Neil Campbellf and seconded by the Hon'ble J. P. Willoughby, Esq., were balloted for 
and unanimously elected members of the Society. 

P. W. LeGeyt, Esq., proposed by Manoc^ee Cursetjee, Esq., and seconded by Lieut* 
Col. J. Holland, and Lieut. C. W. Walker, proposed by the Honorable J. P. Willoughby' 
and seconded by Captain H. J. Barr, will be balloted for at the next monthly meeting. 

The meeting then adjourned. 



The Ordinary Meeting of the Bombay Geographical Society took place on Thursday the 
19th Dec. 1850. — The Hon*ble J, P. Willoughby, Esq., in the chair. Present, — A. Malet, 
Esq.; Manocl^ee Curse^ee, Esq.; Commander G. Jenkins, L N ; T. J. A. Scott, Esq.; 
Dr. B. A. Bremner ; Captain J. Estridge ; T. L. Jenkins, Esq. ; Venayekrao Juggonatl\)ee, 
Esq. ; and Dr. George Buist, Joint Secretary. 

There were no papers before the meeting, and the only matter of business under discos, 
rion was the final consideration of the revised Bye-Laws as sent up approved by the Com. 
mittee on Papers. Commander Jenkins having stated that he considered the proposed laws su- 
perfluous, as calculated to restrict the powers of committees, it was stated that all the bye-laws 
had In view was, to define the duties of committees, and prescribe certain forms of proceedure 
as imperative, which had on some occarions been overlooked, to the great Injury of order and 
retardation of business. After some discussion, and several curtailments of what were deemed 
redundancies, the Bye-Laws were agreed to unanimously, with the exception of the second, 
to which Commander Jenkins objected. It was agreed that they should as amended be placed 
on record, and held as valid for the future guidance of committees — there seemed no occs. 
don to print them. The following letters were then placed on the table :— • 

From Dr. Costello, Civil Surgeon Poona, reporting his having sent a barometer In charge 
of Ifr. Hewett*8 blggaree, and enclosing a set of Meteorological Observations for September 
and October 1850, taken by himself in company with Mr. Newton. 

From Mr. Dhunjeebhoy Fran\}ee, requesting a copy of Herschel's Admiralty ManuaL "i'^ 

From Ruston\Jee Pestonjee, sending the price of a copy of the Society's Transactions, 
Vol. ix., on account of Dr. Gibson. 

From Major Jacob, requesting to be supplied with oertidn instruments. 

From Dr. B. Haines, M. D., requesting to be furnished with a copy of the Society's 
Transactions, and intimating that any future communications to him should be made to 
the care of Dr. Coles, Assistant Surgeon* 

From Dr. J. E. Stoclcs, E^drabad, enclosing a Hoondee for Rs. 115, on aoeount of 
instruments supplied to him by the Society. 

From Messrs. Smith, Elder and Co., acknowledging the receipt of a letter from the Society, 
acquainting them of their having transmitted two parcels to their address, and on their 
arrival ordering them to send them to their destinations, and promising to act in fUtnre as 
the Society's Agents in that country* 

From Bir. W. D'Ojrly, Dhoolia, enclosing a Hoondee for Bs. 25, being half the amount 
In advance for a Mountain Symplesometer. 
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FMtn GoTemment, granting the senricM of Mr. Mayes. 

Papers on Mxteorological Obsbrvatiohs. 

From 06conada for the months of September and October. 

From Cuddalore for October 1850. 

From Calcutta for ditto. 

From the Observatory at TrcTandrum for September 1850; 

From Assistant Surgeon Wiehe, Sattara, for October. 

From Karracbee for August, September and October 1850. 

From Poena for September and October 1850. 

It was stated in reference to the letter of Government sanctioning the request of the 
Society in reference to the services of Mr. Mayes, that Mr. Mayes was now busily occupied 
in passing his own observations through the press~-.of late he had prepared a table of the 
fidl of rain throughout the whole year for all parts of India, in so far as ol>servations on the 
^\ subject extended, and that he would probably proceed to Kurrachee in charge of the tide- 
gauge stand which had been made at the School of Industry by order of the Military Board* 
and there get matters started, — the difficulty generally experienced in such things being 
that of making a beginning. He would proceed to Aden as early as possible, and bring away 
all the instruments not reqtdred for the use of the civil surgeon at the station, who would 
hereafter conduct observations for the use of Government on a more restricted plan. The 
Secretary stated that at a former meeting, at which he was not present, it had been suggested 
\ i that Government should be aslced to afford Mr. Mayes a free passage to wherever his services 
j] were required : had he been present, he would have pointed out that Government had promised, 
BO far back as 1846, to ^ve any one the Society might depute to any station whatever where an 
observatory was proposed to be established, a free passage, provided any of their vessels were 
proceeding to the port : there was no occasion to make a fresh application, as there was no 
doubt that the promise then made, on which it had never been found requisite to act, would be 
fulfilled the moment it was recommended to Government: it would be time enough to do so 
when Mr. Mayes was ready to start-. Of the three large wind-gauges that would be at command 
when the Aden establishment had been broken up, and the disposal of which had been entrusted 
by Government to the Society, one had been recommended by the committee on physical 
research to be sent to Poena,-— the other two remained to be alloted to some other localities. 
Commander Jenkins stated that in a correspondence he had lately had v[ithMr . Daniej 
" Webster, of the United States, much anxiety was expressed for information as to the tides andl 
winds at Zanzibar, with the view of tracing what connexion existed betwixt them and those at 
the Mauritius, and how they were influenced by disturbances in the hurricane tract. It was 
stated in reply, that the Society had been much disappointed in not having been able to 
communicate with the Apothecary lately sent from Bombay to Zanzibar, — who had left the 
pretddency before they were aware of his intended departure : it was their wish to have had 
observations both there and at Johana, where assistance was at their command, right in the 
taract enqidred after by Mr. Webster — in this hitherto they had been disappointed. The Score, 
tary was dhrected to address the British Besldent at Zanzibar, M^Jor Hamerton, on the subjects 
and make him aware of the plans and wishes of the Society, and request his influence with the 
Imaum, with a view to their promotion. He was desired also to communicate with Mr. Mel- 
1 drum. Royal College, Mauritius, who had already written hUn on the suttject of instruments, 
\ and with the Secretary of the Ceylon Society, with the view to securing their co-operation. 
On placing the paper by Colonel Sykes, Just published in the Philosophical Transactiona, before 
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them, Mid of which 500 copies had been derir«d by the Court of Directow to be wntout for the 
UM of meteorologisto at the diiferent presidencies, the Secretary pointed out that the barometrio ^ 
curves at the conclusion were copies from those on the walls of the Society's Library— duly 
acknowledged;— he also noticed that the papers he had formerly hdd before them on haU- 
vtorms and on meteors had been deemed worthy of being read before the British AssocUtion, / 
and would appear in their TransacUons. He mentioned these things, as a difference of opinion 
seemed to prevaU on the spot on the value of the enquiries under consideration : the Royal 
Society and British Asaooiation were of the same views as tiie nugority of the Bombay 
Society.* 

In reference to the letter of Government, in which it was intimated that the question of the 
purchase or return of the Instruments belonging to Government now under charge of the 
Society, had been referred to the Court of Directors, it was stated that this was the shortest 
•and simplest means of getting the Admiralty grant made in some wfty or other available— that 
meanwhUe the Society would go on with its work as before. Attention was directed to the 
excellence of a set of observations by Dr. Don at Kurraohea— the first they had received through 
<}ovemment where all the conditions had been attended to. 

♦ The matter, like many other of the occurrences, hss been omitted in the Alhenmwiri% 
notice. The following extract is from a letter of the Secretary to the Association :— " Your 
•collection of hailstorms was sent me by Professor Powell to show off at Edinburgh, and \ 
did I not astonish the lieges by thumping their brains with hailstones as big as their fists 1 
I will send you wliat I said on your part when printed."— Professor Powell's analysis of the 
iist of meteors appears in the published notices of the Transactions t 



The Ordinary Monthly Meeting of the Bombay Geographical Society took place in tfaeir rooms, 
on Thursday, the 23rd January 1851, the Hon'ble J. P. Willoughby, Esquire, President, 
in the Chair. — Present : A. Malet, Esquire, Chief Secretary to Government ; Commander 
•JenUns, I. N. ; Captain II. J. Barr ; John Smith, Esquire; Juggonath Sunkersett, Esq.; 
Venidkrow Jagonatl^Jee, Esq. ; and Dr. 6. Bnist, and Professor J. Patton, Joint Secretaries. 

The minutes of last meeting were read and approved oX., In reference to the instructions 
given to the Secretary on the subject of obtaining meteorological Information from Zanzibar* 
the Mauritius, and Ceylon, it was stated that Mi^or Hamerton, the Resident at the Court of 
H. H. the Imaum of Muscat, had been written to in terms of the instructions of the Society ; 
tiiat the communications desired to be addressed to the Secretary of the Ceylon Society, and 
to Mr. Meldrum of the Royal College Mauritius, had been delayed until the arrival of the 
instruments belonging to the Society intended for distribution : these had just been received, 
and the letters in question would be dispatched without delay. The Military Board required 
to be communicated with on the subject of setting up the Self-Registering Wind and Raln^ 
Gauge at Poena. The Commissariat had taken tsharge of the Tide Gauge Frame for Kurra- 
chee ; and Mr. Dalsell had written stating that the new pier at Vingorhi supplied an eminenUy 
sidtable place for the tide-guage at the station, for which it had hitherto been most difficult to 
provide a suitable locality. Mr. Mayes, on his return from Aden, would be dispatched to set 
the operations at all these places agoing. — The report of the Committee on Papers on the 
recommendation of Dr. Ford, that the Paper of Colonel Sykes on the Meteorology of India 
should be reprinted from the PhiloiOTglhiool TVonsactiofM, being brought up, it appeared that 
the Committee recommended that instead of a reprint of the Paper, which would cost some 
Rs. 300 or Rs. 400, being considered desirable, Government should be applied to for sucb 
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supplies as could be conveniently spared by them of the 500 copies of the Paper about to bo 
forwarded by the Court of Directors to India for the service of meteorologists. Dr. 
Ford was not aware of this having been intended, at the time his propoial to the 
Committee was made. — Dr. Buist stated that as a considerable number of mountain 
thermometers and anemometers of the former consignment of instruments remained 
unsold, and as the funds of the Society were never meant to be taxed in providing 
instruments for those desiring them, tliat a small percentage should, if found requirite, l>e laid 
on the price of the present invoice of instruments, which had also arrived in perfect safety, 
very favorable terms having been allowed by the makers in consequence of the magnitude of 
the order ; also that the instruments should be detained for a week or two until time should be 
allowed for the half-hourly ratings for twenty-four or thirty hours of the barometers, 
sympiesometers, and aneroids. They had been thus rated on two previous occaidons, and 
great interest was experienced by meteorologists at home in the results. It seemed most 
singular that two barometers as nearly as possible identical in structure, should, when hung 
side by side, correspond exactly at certain hours of the day, and a few hours after be found 
to differ two or three hundredths of an inch from each other. Both suggestions were 
assented to. 

Mr. John Smith stated tliat In 1819 the following report, which he would read to the meet- 
ing, drawn up by a Committee of the Congress of the United States, had been presented to 
Congress, and its recommendations complied with i^-m 

** Lieutenant Maury has undertaken to collect from the log books of both private and public 
ships, the results of the experience of their officers with regard to winds, currents &c., in all 
parts of the ocean, and to embody these results in a set of charts called *Maurj*s Wind and 
Current Charts,* in such a manner as to give to every navigator the benefits of the experience 
of all whose records are thus combined and collated. 

*' For this purpose, the track of each vessel is delineated on the chart, in colours according 
to the seasons of the year, and in characters according to the months. The winds daily ex- 
perienced by the vessel maldng the track are laid down on that track in symbols so ingeniously 
contrived, that the navigator, without any written description, sees at once not only the 
direction of those winds in the different months of the year, but perceives at once their 
precise character. They are seen to be fresh or light, moderate or strong, gal es or squalls. 

** In like manner he is apprised of the set and velocity of the sea currents, the variation of 
the compass observed, the temperature of the water, and such other facts as may have been 
noted ; all tending to a more general and correct knowledge of wind and weather, and thus 
furnishing new helps towards making ocean navigation more safe, speedy and sure. 

** In consequence of his investigations, Lieut. Maury has been induced to recommend a more 
northerly route than the one usually taken by vessels in the European trade. This recom- 
mendation is made not only on the principles of great-circle sailing, as being nearer, but also 
on account of the winds, which are in that region believed to be more favourable. The log 
book of Captain Mumford, of the ship Wisconsin^ lately arrived at New York from Liverpool, 
has been, with many others, exhibited to your committee. The Wisconsin had Lieutenant 
Maury*s charts on board, and kept well to the north, as recommended by him. She arrived at 
her port of destination twelve days before two other ships which sailed in company, but which 
went further to the south. It is not claimed that such a difference will invariably occur ia 
the length of passage by the two routes, but the result we record is nevertheless full of signi- 
ficance, and indicates the great importance and value to be attached to the subject under con- 
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•idteatlon. If the Toyage aeross the Atlantic can b« shortened but a day w two, tommeroe 
will still reap important benefits. 

** Butreenlts far more faaoportant than these haye already arisen firom ezaminatioM made at 
the National: Observatory. After oarefUI]^ comparing the log books of many tiionsand vessels 
-sailiiv between the United States and Brazil, China, the Indies, the CiH>e of Good Hope,«nd 
OapeHom,tlie author of these eliarts lias been led to the important dlseovv^y that the 
deoi^tous eottrse usually taken to these places may be avoided. It may here be remaricedy that 
4he Msal route of vessels bound from our Atlantic coast to the ports of the world we luive 
named, is nearly tiie same until they reach the equator. Butthese charts indioate an entirely 
new route thither. The usual course of our vessels bound to Rio Janeiro, or the Cape jof / 
Goed Hvpe, is acroeathe Atlantic Ocean to the diores of Africa, thence to the coast of BraaU, 
and if bound to the Cape, a third time across the ocean This zigzag ^Murse has been hitherto 
pursued, in the belief that in following it better winds have been found than if any other had 
been taken. The facto derived from the log l>ook8 and records of a thousand ships show this 
belief to be unfounded. 

"It luta been made to iH[>pe«Pto the satisfaction of your committee, that monsoons, or toade 
whids^prevailin that part of the Atlantic through which a part of the old route to the eQoator 
lies, where no such winds have been thought to exist. From June to November, faiclnslve, 
these winds prevail from the soufbwardand westward. Aivd they are exaotly in that ^part ^f 
the ocean where, etrange though it may aippear, vessels ever eiace the days of Cook undCaTen. 
dMh have been in the iiablt of going, with the expectation of finding winds iavouraUefor'^a 
eeor&eto: the eoutfaward and we stwar d, 

*' In sooseqiience of results like these, Lieut. MLaury was led to oaamine the matei4al8 his -own 
iadastry hod aconnnriated, in order to find « better roote. Aceordingly one was discovered i 
and announced, which, besides being several hundred miles nearer,'ttesJdso through 'a region of 
BMre fkvourable winds; insomuch that the average .passage of a number of vessels whidb have 
tried^this new route during the last year ia ten days, or about 25 per cent. less than the average 
Irythe osual course to the equator. 

'* ArStiU further examination of the materials at his command has led Lieutenant Sianry -to 
other-promising results. By projecting the courses of Urge numbers of vessels engaged in<.tiie 
■trade of the Gulf of Mexico, and noting the currents they have met with,'it has been made 
<to i^pear more than probable that a current has been discovered, which (if found to exiat) will I 
Shorten the usual sailing distance from Havanna to New Orleans, and to other ports in the -States : 
vberdeii^g on the Gulf, nearily one-tthird. By tiie route usuaUy pursued, vessels have to en- 
■oouirter an (^posing current running 4rt the rate of near rtzty. miles per day. Jt Isbeli^ved /. 
that, by foUowiog along the Cuba Shore, veasds bound to New Orleans will find a current in |l 
thsir favour ^ equal velocity. 

" Llenf ewant Maury states that the materials collected, and now on tiie file at tiie Observatoly, 
have lad him to expect anotiier discovery ^t great importance to commerce. By closely exa. 
mininpthe dbaervations he baa prevailed on navigators to make* he finds,good grounds for the 
hslief that the gulf stream divides its waters on the baidcs of Newfoundland, and that there ia, 
thcntfltn the European aide of the .Atlantic, cold and warm currents running counter to eaA / ', 
atiiey,-tte one fkveorabie.to the o utw a r d bound, and the other to the homeward bound veasd. 

**TbB .payer of the nMmorialisls Js deemed reasonable by jroor committee, and we believw 
Jhalrwiaheaahonld he pronvtly granted. Ae owners <and masters of American merebantnMii, 
thtyhave vohntaiily agreed to make observations in eve^y aea, aeeordiqg to a nnUSonn 
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pNsoribed by the sapevlateadeafc of the National Observatory, aa4 to forward them to Ujqa |or 
examination and publieation. 

^*They h«ve undertaken to do this, not only for their own private ad\antagee, but they are 
•ctoated by the higher motive of destring to oontribute to the stocls of general knowledge on 
this 8iU|}ect, and thus to promote the cause of physical science and to benefit commerce ftod the 
world. It is a work in which mankind is interested, and which, therefore, foirly elaim« the 
active co-operation of a government whose peculiar mission it is to advance and protect the 
interests of the people. X^t the memorialists only ask that government shall lend its aid to an 
enterprise which tends as much to national as to individual advanti^. They do not ask that 
it shall do that for commerce which commerce may properly do for Itself. They ask tiiat where 
the mercantile marine points the way, and makes or indicates valuable discoveries, which trading 
ships cannot stop to examine— that there the national vessel shall followi to verify, perfeet, and 
systematize, their investigations and observations. 

" The water thermometer alone kept by private ships in conformity to the request of Lieut. 

Maury, has pointed out one valuable discovery, to which allusion has already been made. 

It has in<Ucated the existence of the cold and warm currents running in opposite ^rectionB 

/ between this country and Europe. Tliis instrument is an unerring index of gre%t value. It 

waa by its use that the gulf stream was discovered, wlilch discovery produced one of tiie meet 

, remaxikable changes in the course of trade known to modern times. 

** By hie own efforts, and his well-timed appeals to the intelligence and patriotiam of 
American ship-owners aod masters, it appetrs that Lieutenant Biaury has engage their 
voluntary co-operation, and that hundreds of them are now occupied in all parts of the ooeaA 
in making the observations required to carry out this undertaking. And it is believed your 
committee are safe in saying, that such a corps of observers were never before engaged in 
any field whatever of sdentifio and usefhl research. 

« Seeing the advantages thus promised to commerce and navigation, few American Ship- 
masters now put to sea' without a copy of these charts, and a tender of service to coHeot 
and forward to the National Observatory the materials required to make them complete. The 
Wind and Current Charts are regarded by all who have had their attention directed to the 
snliJeot as among the most useful fndts of modem investigation. So fiir, they are the work of 
ui individual. Their conception and construction originated, we believe, with Lieutenant 
Matvy. They are the valuable products of an earnest inventive and scientific miud yidded 
to public use without restriction of any sort"— •London Athenseum, May 26, 1849. 

A large body of the Merchants and Ship-Owners of Rombay having had this brought under 
their contdderatlon, resolved to raise a subscripUonfortheconstructionof asetof Charts on 
Lieut. Mauiy's plan, and to endeavour to do for the Indian seas what he had done for the Atlantic. 
The requisite funds having been most promptly contributed, an agent was found in Mr John 
McFMrlane, formerly an officer in the merchant service, and at this period asdstant Secretary to 
tile Geographical Society, — a gentleman whose labours had frequently met with the 
approbation of the Society. Wliile Mr Maury's principle had been strictly adhered to, a 
slight departure flrom his details had been deemed requisite. That gentteman had givMi all 
the tracks for the year ruled on a single sheet, distinguishing those of difflerent Masons by 
separate ooloum : so numerous were the tracks on some of the sheets already, that the maae they 
produced was bewildering — ^they could with difficulty be followed by the eye, and thecomplica- 
tioa became encreased by every year's additions. To avoid this, four sheets, corresponding to 
the Masons of the year, had bMn made um of, so as to allow the utmost latitude for the 
prqjectton of tracks, and avoid all risk of confusion. The charts extended from the 
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Cap« of Qqod Hope to tiM nmippine Irtandi, ineladkig the great hurrieene tnuAs and the seas } i 
moat ftreqaentod by merdMustmen ; they had all been re<kiced to the same seale, and that was 
a laiveoB.e-^ve sheet Wing allowed for theoharts of eaeh season, or twenty in all: there were 
three extra charts, twelve sheets more, fur the Australasian seas, on whlefa bat a few tradte had 
been delineated. There were thus twenty-two sheets in all, on which thirty-five tracks had been 
laid down, taken from the logs ot the following vessels trading with the port of Bombay :— 

Faleon, 1849,48 ; Lowjee, 1834,33,37,33,35 ; Frolic, 1848,49,4^,47 ; Buekingfaamshire, 
1848,49,47 ; Elora, 1847,49; H. C. Ship Fort William, 1818 ; Martin Luther, 1849,45,46,44,48, 
47,40,50 ; Hannah, 1829 ; Ferozepore, 1847,48,49,; Baloarres, 1842,45 ; City of Foona, 1830,40 
H. C. S. Hogh Liodsi^, 1817,16 ; Fort William^ 42 ; and Dumfiries, 1837. 

The sobscribttrs proposed placing these at tfaie disposal of the Oeographical Society, provided 
they undertook to arrange for their publication ; reserviBg to themselves tiie power of withdraw- 
iqg them and seeking some other means of maUng them available to the worhl shoidd they 
diance to be declined by the Society. In their present state they were of course merely 
dceletons^the delay likely to be incurred in making them more complete while in the hands of 
sn individual at Bombay, threatened to be such that the best plan seemed to be to have them 
lithographed as they were, and to place copies in the hands of naval mmi frequenting these 
Mis from whatever port, so that those for whose service the charts were designed might 
assist in extending and preparing them. This was exactly the plan pursued by lieutenant 
Maury, and hundreds of contributors would thus at once be secured, all labouring simultaneous 
iDd for the same end. As each chart received additional tracks through this means, it would 
be, ae occadon offered, placed in the hands of the Soeiety to transfer all tfaie tracks protected 
to one common set of charts retained At tlie Presidency on purpose ; and so soon as the 
new tracks became numerous enough, the charts would be a second time sent to press : further 
editions with firesh information being issued periodically as circumstances permitted. Mr 
Smith stated that he had no doubt wluttever that if the Charts were once ready for publication 
they would be purchased with avidity^-^that no Captain would indeed go to sea without them ; 
audtfaatafimd would thus speedUy arise for further publications, or for promoting the general 
plans of the Society in this di virion of their labours. 

Commander Jenkins stated that he was opposed altogether to the views of Mr Smith : 
he did not consider the fUnds of the Society sufficient to bear the load proposed to be imposed 
them. The Charts now produced had been prepared by a gentleman altogether unknown 
to them, and who knew notliing of their wants ; whereas one of their own Meml>ers, a very 
distinguished officer. Lieutenant Taylor, L N., had of late been engaged in preparing a set 
ef first-rate Charts of the greatest value, which it would be greatly prefertable to publish. 

The Hon'ble Mr Wllloughby stated that he did not see that there was any conflict whatever 
betwixt the views of Mr Smith and those of Commander Jenldns. There was no reason 
irhy one set of Cluirts should be depreciated because another was being brought into existence 

4ho Sodety ought to be but too happy to avail itself of everything of this sort within its 
reach. It i^peared to him (the Prerident) that the ClMrts prepared by the Merchants were of 
10 great public value that should the Society dedine them, they ought to be offered to Govem> 
iMiinf, viiMh» bad no doubt would appreciate them ae they deserved to be appredated. 

Mr Sj^ith stated that thia was esactfy the attemative in contemplation^ The sufaocribeis 
htd detesmhMd first to ofEsrtheA to the Qeographieal Society, as the most natural and fitting 
ckmuwA of tirmmnninatlnit with the public^ and a» furnishing the most obvious means of 
earrjing out the further extension and improvement of the charts, with a view to their 
snhsagiiint * w* * *'*^r "^"^ nudarthe impssssinn, alto, that by nnderta ki ny such a task as 
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that ..pffop«M4, 41i6.>8ooi«l7 : would r4»e.DriMnirteg vllhin: the ffoper gphw* »^f 4ti •CMrlldas, 
.«^Ue.<it>^ifB> tstftiMUqgiti Min»ia8 ^an vocgan <}f.:geofraphio«l m t a roh Ihwgbot tho ^iK>rM. 

aboold the Sooiely 4«fdine the olutMs, it wasilnlMdod to affnrClion ^either to tbe Bonbay 
. Oofemmeat for the aarvioe of.4he HoaUnle <Eest India Oompany, ^r 4orH. .M/s :XiOffds of the 
.AdmlmHty. 

y^ Commaader Jenkliia etaled-thathe inthat case eaw no ol^eetlon- to Vre aeeeptance df the 

ohaetSi -peotided the oherge for puUieatlon was not tidten firom an tanproper ftmd. The 
(cdlowiag loetion 'Was then pat -and i^n^ed to-vnaniraoiuly t-^ 
Peopoiedhy*J.<8iQtth, Esq.f seGondod bj Oapt. Barr-— 

"That a Committee ooniMing ^f the fallowing, -be appelated to take into eom W erttten 
Ihe.hett maaos of preparlngfor pablieationA set of Wiifd and Oarrent Charts, plaocM at the 
di«pe«el of the -^ciely hy : the Herchaats of Bombay : — ^Oommodore Imshington, Oaptiln 
HawhAne, Oolenel Holland^ Captain Jenfcins,iJohn RitoMe, Esqwire, J. «nMth, Ss^aire, «nd the 
fleetelaries oz.-affioio. 

This matter having been "disposed of, Mr Patton proceeded to lay before the Society an 
aooount of a very ingenious instrument Just constructel by him Tor measuHng the pressure of 
the «toiosphefe. It was on the principle of a sympiesometer, mercury b6ing made use of in 
plaee of oil, and common air instead of hydrogen gas. Mr Patton's ezplanaUons seemed greatly 
to Interest tlie Meeting, and he was requested to prepare a paper on the subject, which he 
premised to -do so soon as some farther experiments he had in hand on the stkbject bhonid 
be completed. 

A i«ry ingenious Raln-Gauge by Mr lie Blaqulere was presented to the Society : — its indica- 
tions were made by a xiial-plate and index-hands, llke^ those of a clock— it read to thousandths of 
an ineh. 

The Instruments Just received were then exhibited to the meeting. Not a single accident had 
occurred to any of them, iind they were all in perfect order. A slight change had been made on 
some of the Mountidn Barometers, getting rid of the capstan -headed pin, and pinion and 
ratchet, by which the remier was adjusted, — and introducing in its place a 8ingular][y neat and 
ingenious ring-slide, with a screw embracing the barometer, and completely out of the way 
of injury. The other instruments consisted of Mountain Thermometers, Aneroids, common 
Thermometers, and others for special purposes, with a high range and degrees subdivided,— 
Pocket Magnifiers &c. It was stated that the bulk of the instruments had been ordered.: so 
soon as the prices of them were realised, a further or'ier was directed to be sent home. 

Dr Ross was elected as a member of the Society.— To be balloted for next meati^g : 
Curse^ee Jamse^ee, Esq., proposed by the Hon'ble J. P. WUlooghby, Eaq., and aecondedby 
Juggonath Sunkersett, Esq. ; and Manocl^ee Lin^ee, Esq., proposed by Commander G. 
Jenkins, I. N., and seconded by Dr Buist. 

The following letters, book9f &c., were then laid on the jtable, for wUoh thelfaankaof ihe 
Society were directed to be tendered : — 

MBfRRIlS^ 

From A«ii«lMit Smiffeon >Mon«ar) ^nhlmr, dated 19th 3>eooniber 1810, requ ee tl ng to l»re 
<;(M;pfe«ded;to»him hie pAir of:self regieteving tbormomotoM throogh Lleatonant BAllingAll. 

gw>m Mewtw Smith, EMor imd»Co., JiOPdon,/d«fd 19th llewomberlSSO, larominf ^ tbofr 
•havbw distrHiKfced eopios -of the Soeiety's TmiMiotlone Vol. 'IX. to Iha 'partlet teetrallar ^ril- 
d *W<4» eimept thoee of jParia, Mnnich, and^Oeivo. 

l!!f»fn Mr Bavlow, SooceUij to the Boyal inetlimloa, dated 1st HortiBbor tilt, tt^mnAag 



LBtTBaS AND PA^XES. xiit 

Ibaaki •t the members of that Inetitatlon to the Sooiety for their preieot of a copy of their 
Treoieetione, \6L IX. 

From Mr Cunningham, Seoretary King'i College London, dated 1st November I8S0, 
eoQTeyliig the best thanks of that Institution to the Society for a preseat of their Transactions, 
VoLIX;. 

From Lieutenant Colonel MelTHl, Secretary to Goremment Bfarlne Department, dated 3rd 
instant, acknowledging the receipt of the Society's letter of the 2nd instant, and acquainting 
them of a request being made to the Oomnnander in Chief of the Indian Navy to furnish Mr 
Mayes with a free passage to proceed to Aden hj thatdav*i pUd l. 

From Messrs Smitli^ Elder and Co., London, dated 7th December las^ informing of their 
having completed the delivery of the Society's Transactions, and enclosing a memorandom 
•f their diabursementft 

From Messrs Denny^ Clark and Co., London, of 7th December last, enclosing a Bill of lading 
for a ease shipped per Sull^, containing a portrait of the late Captain D. Boas, and 3 
Tablets. Also annexing a Memorandum of tlie ctiarges incurred tliereon. 

From Captain G. Wingate, Dharwar, dated 7 th instant, enclosing a cheque for Rs. 16, / 
on aceonnt of hiM sabacription. 

From Corporal B. Leech, requesting to deposit the amount of Bs. 120 in his name in the 
Bombay Bank. 

From P. W. LeGeyt, Esq., preaentlng thanks to the Society for the honour done hias 
In electing him a member. 

From A. Malet, Esq., Chief Secretary to Government, Secret Department, presenting from 
the Bight Hon*bIe the Governor in Conncll an account of the City and Province of Peshawar^ 
by Lieutenant Baverty, 3rd Begtk N. L 

hooxs. 

Obeervations made at the Bfeteorological Observatory of Hobart Town, Van Diemen's 
Land, prepared by Colonel Sabine. Presented by H. M. Government. 

Beka*8 enquiry into D* Abbadie^s Journey to BLafBk Presented by the anthon 

Journal of the Boyal Geographical Society of London, Vol. XX. Preaented by the Society. 

Bulletin De La Sodete De Geographic. —^Journal Asiatique on Beouoll De Memoirei* 
Vome XIV, 2 parts and Tome XV. 

From th« Observatory at TMvandmm, Hnrryhur, stations of Meroahi^ and Bangalore^ 
BhocJ, Dharwar, Allbaugh, Ahmedabad, Broach, Meteorological Abstracts for the months 
ef October and November. From Coconada, Calcutta, Sattara, Port of Cuddalore, stations of 
Kampteet Cuddalore, Chlttoor, dantonment of St. Thomas's Mount, Civil Dispenaary NeUore, 
for the month of Notembei^* 

Wtom the stations of Cuddalore, Kumool, Seounderabadi Sampteei Gontoor, and Chlttoor^ 

itonment of St. Thomas's Mount, Zilla BCangalore, Garrison of Cannanore, for Oct. 1850. 

From Shlkarpoor, Sawant Warree, Bushire« for the months of July, August, and Sept. 18S0. 

From Aden for October. 

Firom Bhocii, Dharwar, Sattara* Alibangh, for ^e month of Deoember 1850. 
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Ttat Bombay Geographioal Society held its ordinary monthly meeting In ita rooms, in the 
9owa Hall, on Thursday the 20th February. Preaent :— >The Honorable J. P. Wllionghby, 
■aq., Prcaidettt in the ohair ; A. Speaa, Eaq., Captain P. T. Fraoeb ■ Commander 0. 
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XXX PROCEEDINGS OF THE SOCIETY. 

Jenkins, 1. N. ; John Smith, Esq. ; Manocl^ee Cnne<|f«e, Esq. ; Jaggoiuith San]c«nme«, Em* I 
Venayekrow Juggonath, Esq. ;Dr. G. Bulst, and Professor J. Patton, Joint Secr«>ti#vief.r— 
Mr. Maok«y, Commissioner for Cotton Knqidries, was iatrodooed by Mr. Smitii as a visitor. 

The minutes of last meeting luTing been read and approved of, the Secretary stated that since 
then, letters bad been written to the Military Board on the subject of the erection of f Wlotf- 
gauge at Poena, to Mr. MeIdrum,.of tlie Royal College at the Mauritius, and the Secretary 
of the Asiatic Society of Ceylon, making them aware of the researches of the Society, 
and requesting their co-operation. The instruments had all been subjected to twenty-four 
hours' comparative readings, and were now in course of being dispatched to the parties who ha4 
ordered them \ and the instructions of the Society in other matters carried into effect. 

The first business before the Meeting was the motion of Commander Jenkins :<«» 
That the Printing of the Transactions of the Bombay Geographical Society be transfenvd'la 
tiie Government Printing Press at Byculla, where the Orphans of Ekiropean Soldiers that have 
been educated at the Byculla School are instructed in the trade under an- able superintendent. 

Commander Jenkins stated that his sole object in bringing the motion before the meeting was 
T^ith the view of benefitting a valuable public establishment. From the minutes made by 
members of the Society on the circular sent round, it appeared that there were difRcalties in the 
way of carrying hi» views into effect which had not ocounred to him, and th^ the. BycuUa 
establishment stood less in need of their support than he supposed. He begged leave |berefore 
ta withdraw his motion. (Leave granted.)- 

Dr Buist stated that in 1843, when the first large collection of Barometers of rimilar form 
brought to Bombay for the generaT purposes of meteorology, had been at his dbposal, he had got 
readings of them made at the-Observatory of which he was then in charge, when ei^t l>aroraeteFS 
had been read half hourly for the spice of twenty-four hours on end. One of the etsfeets ofthii 
at the time, was to test the condition of the standard at the establishment, which was suspecte<f 
to be out of order, but with which, as there was no duplicate to be had, and a^ it was large and 
cumbrous, it was considered inexpedient to meddle until other instruments were at oomman^. 
It turned out in reality, that the standard contained an alrbubble, and its readings had been till 
then above a tenth of an inch too low. The experiment had been quoted by Colonel Sabine at 
the British Assocfati'on in 1845, as fiirnishlng the first correct data for the atmospheric pressure 
of Bombay. Other results of much importance had sprung out ofit, and-it was found that a set 
of barometers of the same form, made by the same maker, with tubes of the same glass, and filled 
with the same m0rcury,-^n fact, with the most perfect identity in afi ttifngs that eouMf be secured 
•—when hung side by side differed from each other by several hundredths of an Inch mote 
at one point than at another. A second opportunity of repeating the experiment oeeurred 
fn May 1850, when the society's tOrat fmportatfon of instruments arrived : the results of the 
experiment then made were published In their report, but the same assistaace was not on 
this occasion araihtble, and two of the throe parties who shared in the readings had not e^qterience 
enough to make them be altogether depended on ; and though it could not be asserted that 
the readings were incorrect the discrepancies' were so^erygpreat as to impair f&ith ia their 
accuracy. Fortunately Mr Mayes had been placed at their disposal by Government about the 
time of their last batch arriving, and* in his care and* correctness the most perfect dependance 
•ould be placed, and the present experiment therefore was as interesting and important as that 
fff 1943; The discrepancies were in this case less notable than- trt ttre previona one^r^vere 
gO slfghtin fact as to indicate the very admirable constructton of the baronteters ; but tliey wefe 
' / stiUsnohaata sbowthat the instrument was not entitlecPto- elaim>thM fanplieit veliancethf )| hudi 
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gmeraUy been pieced upon It. When instenoes were quoted of eleTatloos detennined by the 
theodolite and the barometer agreeing to within a few feet of each other, as illustrations of the 
length to which accuracy might he earried, there might in reality be very little merit dae 
to any one— the coincidence being matter of accident, and in not one ezperimei^t out of 
ten would the same results be attained by the same obsenrer, making use of the same Instruments 
nnder circumstances as- nearly as- possible identicaL The error might not be very great, bntrit. 
wu well to know that it was impossible to provide against the elimination (^ error altogeth^. 
The experiment bore on anotlier point : in the examination of that very iil understood phenome. 
felon, the daily fluctuation of tlie barometer, it was conridered matter of much Importance 
to know at wliat rate the amount of tide decre«sed as we assended {torn the surface of the 
earth. The best experiments on this subject were those made simultaneous by Colonel Siykes at 
Poena and Dr Walker at Mahabuleshwar — ^the difference of level being 2500 feet ; with those 
made at Madras twenty feet, Trevandruny, 150 feet,, and Dodabetta, 8500 feet, above the level 
of the sea, and those made at Aden by Mr Biayes on the Seerah Island^ 180 feet, and on 
the top of S^hum Shum, 170(^ feet above the level of the sea. In this last case the tide at 
the higher point ought to be about one twentieth less than that of the lower: at Dodabetto, 
it ought to be one third less than at Madras, and less they were accordingly. In somewhat IHte 
these proportions; but until ekher better instruments tiianthe best of pur barometers wese . 
procured, or a much larger mass of observations than that now ezisdng were •ccctraulated, [ 
it would be unsafe poritively tp lay ^vfn the taw on the subject. No sufficient explanatieii . 
•f these discrep^uicies had beex| given : Pr Ford aspribed them to the electric state of the harp- I 
metric tcd>e, to whfch very probably might be dne. In want of explanation of their cause, it wa« i 
well to be in possessioa of the- fact of the(r existence; (See next page.) 

The Aneroid is an instrument of so much value for survey purposes in India, tfitt I hav^ 
lost no opportunity of endeavouring to ascertain its trustworthiness, and in general t^e 
results of these inquiries have redounded greatly to its praise. An Aneroid appears te have 
been kept at the Colabah Observatory for the past twelve* nronths, compatatire readings of which- 
with the Standard Barometer have been published in th^ Newspapers. 

The following is an abstract of these for the while of the year 1850*. Front this It wiir 
be seen tiiat the range of ti^e Anerojld which at |he conmiencement ef the year was close on that 
of the Barometer has towards conclusion been reduced to very nearly a fotprth of tliat instini- 
ment. The stand^d Barometers- at the Observstory are the flnesjt ins^meots that can |t>e mad»r 
and there seems no reason to doubt the perfect care and accuracy with which ^^ m^ 
observed.. Of tRe Aneroid in use 1 cannot speak, but it is observed, I presume by t^e same- 
parties who read the Bsepmeter, and haa- therefore Ikely to be .^eated with every Jastiee* 
U under these circumstances the Aneroid is apt to deteriorate so fear£b%, oar faHb fm 
Itmust bemater&lfy modfiled, and those iastrntnents only trnsted w^Uichrhsfe-befpreh^uid 
suti^tedito long andoareful ezaminatioBk ifiBB page axxiii); 
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Dr Baist laid two other papers before the Society — one on the decrease of the range of 
the Obflerratory Aneroid, which in January 1850 had not differed more than •OZO from the 
standard barometer, and wliich now ranged alK>ut *040 when the standard ranged *130. If the 
instrument was apt to deteriorate at this rate, it could only be relied on where the means 
of comparing it from time to time with the barometer were at command. The other paper was 
on the hourly increments and decrements of pressure at some half score of places betwixt 
the Tropics. 

BAROMETER AVD ANEROID COMPARISON, 1850. 

The Aneroid is an instrument of so much value for surrey purposes in India, that I have lost 
no opportunity of endeavouring to ascertain its trustworthiness, and in general the results of 
these inquiries have redounded greatly to its praise. An Aneroid appears to have been Icept at 
the Colabah Observatory for the past twelve months, comparative readings of which with the 
Standard Barometer have been published in the Newspapers. 

The following is an abstract of these for the whole of the year 1850. From this it will be 
seen that the range of the Aneroid widch at the commencement of the year was close on that of 
the Barometer, has towards conclusion been reduced to very nearly a fourth of that instrument. 
The standard Barometers at the Observatory are the finest instruments that can be made, and 
there seems no reason to doubt the perfect care and accuracy with which they are observed. 
Of the Aneroid in use I cannot spealc, but it is observed, I presume by the same parties who 
read the Barometer, and has tlierefore likely to lie treated witli every justice. If under these 
circumstances the Aneroid is apt to deteriorate so fearfully, our faith in it must be materially 
modified, and those instruments only trusted which have before hand been subjected to long and 
careful examination. (See page zxxiii). 

ComparUon betwixt the Standard and Aneroid Barotneterg made at the Observatory 
Colaba, betwixt January and December 1850, with the range of each ; showing the 
femarkable diminution of the Aneroid in the course of the year. 
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BAROMETER AKD ANEROID COBfPARISON, 1850. 
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LETTERS AND PAPERS. XXXVU 

The foltowlng letters, papers, and donations, were then laid on the table :— 

LBTTEBS* 

From T. Waller, Esq., Depaty Medical Storekeeper, dated Belgaam, Slst olUmo, forwarding 
meteorologlccl observations for the month of December last. 

From Captain W. 0*Brlen, commanding Hill Rangers, Jaulna, dated 8th instant, requesting 
to be furnished with certain instruments out of the Society's supply. 

From J. Connon, Esq., Secretary to the Chamber of Commerce, dated 7th instant, No. 
8 of 1851, acknowledging the receipt of the Society's letter and Its accompaniment, and 
forwarding the last seventeen reports of the Chamber, and intimating that the future reports 
will be supplied regularly. 

From N. D'Oyly, Esq , dated 27th ultimo, requesting to be Informed what It would cost him 
for a mountain barometer and a porta ble sym plesometer, to enable him to remit the amount 
accordingly. ^ """"**" 

From G. V. Gungiram, Esq., dated Vixagapatam, 24th January 1851, forwarding his 
meteorological register for Uie month of December last, and requesting tiiat the instruments 
ordered by him, be farwirJed to him, and to his list and addition be made, that of a 
thermometer for boiling temperature, divided into -^^ of degrees. 

From Lieutenant A. Aytoun, dated 27th ultimo, requesting to be furnished with one of the 
t riple pocket lens es, and informing that the amount has baen remitted through the Paymaster, 
3rd Battalion of Artillery. 

From Francis N. Maltby, Esq., dated Mangalore, 10th Instant, requesting to be supplied with 
a mountain barometer, a t hermom eter, forboillng water at high altitudes, and a prismatic com- 
pass, and Intimating that the weather reports ^dlrbsniupplled by Dr Foulis, as a pluviometer baff 
lately been placed at his disposal for that purpose. 

PAPEBS. 

Observations from Surat, Hydrabad, Ri^cote, Shikarpoor, Kurrachee, Sawant Warreet 
Pahlunpoor, for the months of October, November, and December, 1850. 

From Larkhana, for September, October, and November. 

From Ports of Cuddalore, and Cooonada, stations of Guntoor, Chlttoor, and Cuddalore, St. 
Thomas's Mount, Civil Dispensary Nellore, and Vixagapatam, for December. 

From the Zillahs of Calicut and Mangalore, Garrison of Cannanore, andstatiims of Secundeia- 
had and Kumoo],for November 1850. 

From Belgaimi, for the whole of the year 1850. 

BOOKS. 

The Journal of the Indian Archipelago, for the month of September, October, November 
and December 1850. Presented by Government. 

Mr Mac Kay's Travels In the United States In IBW -47. 3 vols. Presented by Mr Cormack. 

Report of the Bombay Chamber of Commerce, 17 Nos. Presented by the Chamber. 

The Bombay Times' Calendar and Almanac. 

Notice of motion for next meeting.— Proposed by Mr Willonghby, second by Mr Spens :— « 

'*Tbat A. Macksy, Esq., be elected an Honorary Member of this Society.** 



Thb Bombay Geographical Society held its ordinary monthly meeting on Thursday the 
20th March 1851— the Honorable J. P. WlUoughby, Esquire, in the chitir. Present: Commodore 
8. Losbington^ R. N. ; Mi^or G. LeGrand Jacob ; CommaDder G. Jenkins, L N. i John 



XXXVlii REPORT OP THE COMMITTEE ON CHARTS. 

Ritchie, Esqnlrfl • John Smith, Esquire ; Venayelnrfto Jagonnatl^ee, EsqulM • Profenor J. 
Fatton, and Dr. G. Buist, Secretaries. 

The minutes of last meeting were read and approved of.^<The foHowing report from the 
Committee on Charts was read, and, with the exception of the third clause, wliich was slightly 
altered to the shape in which it now stands, approved of :— 

REPORT TO THB PaSSIDBIlT AND MEMBERS 09 THE GEOGRAPHICAL SOOIBTT, QW THB COM- 
MITTEE oif Charts appoiitted 23rd January. 

Your Committee having maturely considered the whole question committed to them, and 
availed themselves of all the information on the subject of Wind and Current Charts witUn 
their reach, resolved,— 

1st, — That it would be eminently desirable, before the Manuscript Charts submitted to 
them were sent to press, that they should be made as perfect as possible on the same general 
plan as that on which they have been constructed : and that as many additional tracks as 
could be procured witbout any undue amount of delay should be projected on them. 

2nd. — That the best mode of doing this appeared to be to prepare and print lists of queries, 
to be distributed amongst Commanders of Merchant Vessels, and others likely to contribute 
such information as might be desired, with Schedules, to be filled up and returned by them 
to the Society, Arom which furtlier tracks might be laid down on the Charts. 

3rd. — That the Committee, baring no funds at their disposal, shall be allowed to draw on 
the ordinary fUnds of the Society, — ^replacing this , if deemed desirable, from the funds pro- 
vided for the publication of the Charts, should they come to be published. 

(Signed) S. Lushington ) J. C. Hawkins ; J. Smith j John Ritchie ; Geo. Buist ; Joseph Patton. 

Bombay, 19th March, 1851. ^ 

The following resolutions were then brought forward, and unanimously agreed to :— 

"1. — That Government be applied to for permission to bestow the balance, should any remain, 

\ > of the Rs. 3000 granted by them in 1848 for the publication of the Meteorological and Tidal 

: Observations made under the auspices of the Society, to that of t he Ob eecraf *^"« ^^von ^rded to 

the Society by the Bombay, Madras, andj engal Goiflrnmentt, ^11 of them bearing on the 

/ 1 same general sui^ect. 

(*2.—- That Government be applied to to meet the charges of setting up and putting to wotk at 
Poena, Mahabuleshwar, Ahmednuggur, or such other situations as might seem desirable, the 
Wind-Gauges Just returned from Aden, where they were no longer required, and that received 
firom the Observatoryt formerly in the possesdon of the Madras Government,— -these being 
public property.'* ^ 

In reference to the first. It was ezplidned that the form in which the Tidal Observations were 

proposed to be published, differed so materially from that on which the estimate was prepared 

when Government were applied to for the grant promised them, that on tMs alone above Ra. 

1000 would be saved » that the Bombay Tidal observations, then expected to fall on the grant, 

had been published in the Observatory Report ; wlille the Kurrachee, Porebunder and Vlngorla 

Observations required yet to be made. The Bombay Government had meanwhile fhmished the 

^ Society with a very valuable collection of Observations, and a large collection had been received 

I from Madras and Bengal ; and in proposing that the Government grant be employed In the 

' publication of these, all that was asked was that an nnabsorbed balance should be transferred, 

from one division of a general scheme to another. 

The Instruments referred to were all the property of Government, and the Society were pre- 
pared to see to the use made of them, and to the publloationtof the observations — but their funds 
did not allow of more. An altitude and azimuth circl^ '^belonging to the Observatory with 



PAPERS AND INSTHtTMENTS EXHIBITED. XXXIX 

which Mr Biayes had been provided by BIr Orlebar on proceeding to Aden, wm exhibited : 
It was the fellow of the instrument described in the report for 1846 as liaving been employed 
at Sorat, in Salaette, and on the Mababuleehwar Hills, and for the use of which the Society had 
applied, when it was asserted that it never had existed. The magnetic portion of that now on 
the table was in the Observatory, where, of course, it was useless for magneUcal purposes, 
without the portion Mr Mayes had at Aden : he had frequently applied for it, but received no 
answer. 

A large collection of observations on the occultations of Jupiter's Satellites, by Mr Mayes, was 
laid on the table: they had been taken with the view of determining with precision the 
longitude of the observatory on Seerah Island. A fine Achromatic Telescope, with a Transit 
faistmment, belonging to Mr Mayes, were laid on the table ; as also a Hansteon's magnetic 
apparatus he had just hadjamat^cted for himself in the bazaar. 

The Secretary stated that the Society had at last meeting recorded a vote of thanks to Mr 
Ifayet for his exertions : the instruments now on the table had since then been received f^om 
Aden, and he had considered it expedient to place them before the Society to show, not only 
the exertions made by a man lately a private soldier, and who was entirely self-educated, but 
who had pursued so severe a system of economy as to make large savings from his narrow in- 
come, and bestowed these on otjects so different from those usually sought after in Indiap— 
<»i sdentiflc instruments, the value of which he had learnt through his own industry, and 
which he had shown himself so competent to use for the advancement of science. Labours 
of this sort, pursued in the f&oe of so many disadvantages, were peculiarly deserving of notice 
and oommendatiion, and implied a degree of merit men pursuing a similar course under cir. 
cumstances more favorable could not lay claim to. 

The Chairman Ailly concurred in the praise bestowed on Mr. Mayes, and considered that the 
exhibition of the instruments now before them, along with the observations which were laid on 
the table. In addition to what the Society already knew of the exertions of Mr Mayes, 
warranted the Society in conferring on him some more substantial mark of the estimation 
in which his exertions were held by them than a mere record of their approval. 

Notice was then given by the Hon*ble Mr 'WlUoughby, seconded by Mi^or Le Grand Jacob, 
ef the following moUon for next meeting :•— 

** That with reference to the papers and the instruments produced before the Meeting 
obtained by his own resources, anl to mark the high sense which the Society entertain of his 
neritorious and valuable services in promoting the objects of the Society, a Chronometer 
of the value not exceeding £50, with a suitable inscription, be presented to Mr. Mayes.*' 

Some conversation then ensued on the subject of a letter addressed by Commander Jenkins to 
the Secretary on the subject of a paper which had been sent round with the circulars to 
the Committee on Current Charts : the document in question appeared to have been sent 
round by accident, without the knowledge of the Secretary. 

The letter of Commander Jenkins, which had been desired to be laid before the Society, had 
been sent round to the Committed on Charts for considetalion, and had not been returned to 
the Secretary. He regretted Its disappearance, but could give no explanation regarding it: 
he had no doubt whatever that it would cast up. He had placed it in the hands of sepoys, 
snd expected to have found it amongst the papers on the table of the Society.* 

e The letter and its accompaniments have since been fotfnd in a drawer where, they had been 
placed by the sepoy in the evening for security, ontll they should be taken round on Monday, 
when they were forgotten 

•*• 

TOL. X. Q 



\ 



K 



1^ 



ad "nf^BEtvoMM of tbb socxett. 

¥ifA<«lP Men Mi pii»«ni www thea li^ to the tabU :•-* 

ffpoffii C^iMl K» ^lfU«b»Io, Deputy CovmlMMpy Omcrsl, niiaeBtiflg tht flodetj to tdw 
fgifrfff) «C Uie J^OMQi of Hdeoroltgioal iiuitniaieiits eomigaed to them, azriised from ** Adm" 
9Mr ft. Cftt'n atMOMT Moox^tr, 

Vftm theAoklngBeereCuy Military Botrd, Ko. 1581, dated 25tliidtimo, aoknowledgliiflrllie 
receipt of the Society's letier No. 10, dated 19th February, and stating that they hare no «&• 
thority to iaeiur anf eoppeaditiUire in carrying out the meaaoret proposed by the Boeiety. 

From l&eesfs Smith, Elder, and Co., London, dated 19tb January 1851, Infofming of tfaelr 
. hvfiiog fqrwur^ a smatt pAokege to the fiodety per that day's steamer, oontainiiig a oogf of 
V. 79MM)BfPii'« Iptrodyptlpn to Meteprelegy. 

From Cnrsetjee Jamse^ee, Esq., dated ISth faurtaot, admowledglng ttie receipt of the 
4kiQletya letter, No. U, dated Slst ultimo. Informing him of hk hafing been elected a member. 

^rom Itfi^ioeKJeo Neswrwain^ it Co., dated 16th Instant, requesting a Pocket Compwawda 
HngigyUier, required Igr C^ptein Hebbertt Engineers. 

»APBBS ON MB1BOROI.OOIOAL OBBBRTATIOHS. 

'From Calcutta, l^zagapatam, Sattara, and Ports of Cuddalore and Cocondai for January 
1851. 

From Solftpore, Budilre, and Oarrlson Hospital Trichinopoly, for October, November, 
and Oecember, |850. 

Frwm Calcutta stations of Qangsloro, ftnrryhur, French Seeks, KMnptoe, ZUlabs Mangnlore, 
Calicut, Coimbatoor, and Garrison of Cannaaore, for December 1850. 

BOOKS. 

Sketch of llairwara, by Lieutenant Colonel C. J. Dizon.-^Presented by Government. 
Report of the Geological Survey of India, for the season of 1848-49, by J. M'GleUand, 
F. L. S. G. S. L. S. — Presented by Government. 

Journal of tho AsUtIc Society of Bengal, No. VI, 1850.—- Prasentedby the Society* 

If r A. Mackay, the Manchester Cotton Commissioner, was unanimously elected an Honorary 

Member of the Society, — having been duly proposed by the Hon'ble J. P. Willoughby, Esq., 

and seconded by A. Spens, Esq* 
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▲x a Monthly MMting of tho Bombay Oeographi^l Society, held on iho 24th 
Apfli, 1851. Preient: Oolonol Oeorgo Moorot Senior Member present, in Ao 
Chair; W. E. Frere, Esq. ; Onptain P. T. French; Captain H. J. Barr ; Com- 
ttMMider G. Jenkini, Indian Navy ; John Ritchie, E^iq. ; Dr B. White ; Major 
LeOrand Jacob ; Norman Oliver, Esq. ; Venaikrow Jugonnatlijeo, Esq. ; Dr 
George Buist, L. L. D., and Professor Joseph Patton, A. M., Joint Secretaries. 
The minutes of last meeting having been rend and approved of> tlie following 
motion, proposed last Meeting, was put from the Cliair, and agreed to unanimous- 
ly:- 

Proposed by the Honorable Mr. Willoughby, and seconded by S^jor LeGrand Jacob,— 
f hat, with reference to the papers and the Instruments produced t)efore the Meeting, obtained 
by his own resources, and to mark the high sense wliich the Society entertain of his meritorious 
•nd valuable services in promoting the otyects of the Society, a Chronometer, of the value not 
•aeaediog £ 50, with a suitable inscription, be presented to Mr. Mayes. 

Dr Bnist was instructed to place himself in communication with Commodore 
li^rtiingtoDi who had kindly uudortakon (o a»ut in (ho matton and ((» hiivo (ht 



BEPORT OF TEfi COMHIttlEB OK ¥H£ itd8l» tiSSTIMONIAL. ztt 

v!0irt «f the Socifiiy, as formerly expre^wd, ctilried iti(6 etfeot, hi t&« ttUttfli#r 
likely to be most acceptable to Mir Maiyes. 

If he followiagp Report from the Committee on the Boss TeiiimoBial wuthMr 
read by the Secretary :«- 

Kdobt of the Coranoittee on the Boas Testimonial) Appelated ea the 82bd July 1840, for 
the pnrpose of carrying oat the Resolntion of the Society, that a Portiait of Captain Bow 
be procured by sabscription, to be bang up in the Rooms of the Society. 

lst> On the 16th August 1849, your Gonmiittee reported that they had proceeded to reoeiTe 
MdMcriptiens to the Ross Testimonial, and that the sums then set down amoonted to Bopeet 
1504; that, after setting aside an amount sufficient for procuring a Portrait, a large balance 
wovld remain to be expended according as the Society should determine. At this date the 
Society, in accordance with the recommendation of the Committee, Prescinded the resola- 
tioa as to tUe maximum amount to be subscribed, and threw the list open to the gfeneral 
piMie. The family of Captain Boss, having been referred to, expressed thelf gratiflCation al 
the pr oce e d ings of the Society, and their anxietj to assist in carrying out their Views. 

Snd. In March 1850, the Peninsular and Oriental Steam Navigation Company fOnv^rded 
the munificent sum of dllOS as their contribution to the Boss Testimonial Fund, and up fo 
|be present date Bup^s 3,014 have been set down, of which Rupees 2,703 have been realised* 

3rd. On the 18th May 1850, the Society directed the sum of £200 to be remitted to OAp- 
tiin Beecher, for the purpose of defraying the churges of fitting up certain maps and charts^ 
viridf were to be hangup in the Rooms of the Society, as a portion of the Testimonial. That 
oflcerhassineeintimatedthattiiesam forwarded greatiy exceeds the exigencies oi the occasion, 
lad that the charges incurred by him in forwmrding the views of the Society will be compara- 
tively small. A large balance remains in his hands, the amount of which he has been requested 
to intimate to the Society, when its disposal may be determined upon. To this letter, which 
was dispatched on the 3rd of October, no answer has up to the present time been received. 

4. At the date Just referred to, £50 was remitted to Colonel Lloyd, by direction of the 
lodety, to meet the charges of the Portrait of Captain Ross, Colonel Lloyd having carried 
ioto effect the vridies of the Society, the Portrait having been dispatched by the Ship SlttU^^ 
vIMk SBHod <m the 4th December. 

6. The Committee have prepared for the consideration of the Society a dfaft Of a letter 
la xei^y, and now report th^ task assigned to them at the date of theiiT' election completed, 
sad b^ to place at the disposal of the Society the various circulars, nKfaiuteS and other papenr, 
centalBing a record of the details of their proceedings. 

(Signed) J. P. WJIJ.OUOHB1 ; J. C. Hawkins ; O. Jsvkus } 0« Buzst, Secretary. 

It was moved by Colonel Moore, seconded by Major LeG^rtfnd Jafeob> aittd 
aaaainMusly agreed to,-^" That the Committee, on now being dissolved, reeefve 
tJio eerdial thaaks of the Society, for their exertions in oarrying into effect the 
e t j ee t a for which they were appointed.'* 

A letter from Government, under the Military and Marine Departiuetfts, ia 
Mply to tliat of the Secretary, of date 2i8t March, was read, sanotiening the 
titeaBioBof the grant of rupees 3^000 to the publioatioa of sueh obaervatioas 
ii the Society deemed proper, beyond those originatly specified, and leaving tli#* 
anaogeoieiit of this entirely in the hands of the Society. Ih reference to th«r 
fwlm of the Society *s letter referring to the erection of Self-registeriog; Wind 
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Xlil PE0CEEDIMG8 OF THE 0OCIETT. 

and Rain Gauges, one of which had been reeeived direct from GoTemmeni, and 
two others having been returned from Aden, Government desired to be informed 
of the charges likely to be incnrred by their erection at Poona, Mahabnleshwar, 
Nuggur, or other stations, and the results that were contemplated from their 
employment. It was stated in reference to this, that the instruments were 
much more complex^ cnmbrous, and expensive, than any contemplated by the 
Society at the time the scheme of meteorological research was projected ; bat as 
they had been sent ont by the Court of Directors, on the recommendation donbt- 
less of some high sc'cntifio authority, it would seem strange to permit them to 
remain useless in store,^still more so to return them to Europe. The Society 
had resolved to address Government on the subject, the instruments having been 
committed to their cjyarge, and they recommended Mahabnleshwar, Poona, and 
Noggur, for their use, as stations widely separated from each ojher , and as 
possessed of a great diversity of climates ; and as points at which it wonld be 
matter of very great interest to ascertain the relative forces and directions of the 
winds, and the relative amount of rain at each. Though it might not have been 
considered essential for such ends to provide new instruments, such as thoso now 
in possession of Government, it would be well worth while, as they existed, to havo 
them set up, especially as at all the three places recommended facilities for 
doing so existed which would render the experiment inexpensive. 

The best mode of dealing with the matter seemed to be to refer to the Military 
Board for estimates, explaining to them that the instruments were the same as, 
those at the Observatory, Colaba, — that two of them had been used for years 
on the roof of a couple of oadjanned huts at Aden, and that the roofs of the bar- 
racks at Poena, Nnggur, or the Sanitarium at Malcolm Peth, would afford every 
conveniency that was desired. 

The following extract of a letter from Captain Hazlewood, with a minute 

from the President, was then read :— > 

Extract of a letter from Captain Hazlewood, commanding Batnagherry Rangers, dated the 
23d February 1850, describing so me Hoi Sg riogs in the Southern Konkan. 

** We were at Arowlee yesterday, where there is a very beaatifal hot spring. The Brahmins 
are in the habit of bathiog and washing their clothes in it; and, finding it in a rery filthy 
state, we put a dozen men into it, and emptied and thoroughly cleansed it. It filled again in 
the coarse of two hours, and the water was thten as pure as crystal. I plunged a thermometer 
into it, and it rose to 105°, after being in a few minutes. The water of this spring is strongly 
impregnated with sulphur. 

** We bathed in it, and enjoyed our bath amazingly. There is a very hot spring, which is 
passed coming up the Dhabool Karee, at Monje O onar en Turuf, Haweylee, Jafferabad, in the 
SooTerndroog talooka. Distant about 400 paces from the Karee, on the left side as you come 
up, it is so hot that rice is boiled in it in a few minutes. Oonaren is two miles from the mouth 
of the Dhabool Karee. There are two others at Ootowlee and Ri^ waree villages, between 
Arolee and Lungnushwur ; bat they are so hot that you cannot put your hand in, without 
being scalded. There is another, of the same temperature as the one at Arowlee, close to 
Lungnushwur, in the middle of the river. I hear also of another in the Sooverndroog taloo- 
ka, at Oonow ren Turuf Natoo Falwan, not so warm as the one we tried yesterday. There is 
also a hot spring at Bigapoor, which issues out of the mouth of a stone cow, and falls into a 
small tank. This is of the same temperature as the Arowlee one, and much bathed in by 
the natives. I can hear of none in the Malws talooka. 



DR. BUlST ON THE HOT SPRINGS OF INDIA. xlu 

MliOTK BT TBS PRBSiDBirT.— I havo the pleasure to submit to the Society, an'extract from a 
letter f^om Captain Hazlewood, commanding the Ratnagherry Rangers, addressed to H. B. 
Frere, Esq., late Commissioner at Sattara, describing some hot springs in the Southern Coo- 
eta. 

This subject is one of considerable interest in a Geographical and Geological point of view, 
and is one which I would recommend to the attention of the Society. 

I doubt if any complete account of these springs exists :~a description, to be of any yalue, 
ihould be very complete, so as to omit none— and very accurate and minute as to situation, 
ttmperature, &c. frc. 

If no description of this kind exists, (and our Secretary will be able to answer the ques- 
tion), I think the Society might rely on Captain Hazlewood's assistance, to do what isre^ 
quired* 

Ferhapa the best plan w ould be for the Secretary to send this ofScer a tabular form, to 
fiU up, and to ask him to send a little rough sketch map of each locality, so as to show the 
scad position of each spring, with reference to villages, &c. The ziUa maps of the two 
Coooans would assist in preparing these. " ^ 

Hijor T. Jerris* account of his survey of the South Concan may perhaps contain some in- / 
formation respecting these springs. ( 

If my suggestion is considered worthy of adoption, in communicating with Captain Hazle- 
wood on the subject, the thanks of the Society should be conveyed to him for the interesting 
information contained in his letter of the 23rd February, 1850. 

SSnd April, 1851. J. P. WnxoroHBT. 

The Secretry (Dr Bnist) stated Ihat we already possessed a considerable quantity \/ 

of information in reference to the hot springs of India : it would be in the last 
degree desirable to have it encreased in amount, and made more precise and 
exact in quality . and no better plan for doing so could be adopted than that 
pointed out by the President. Officers on out-post duty, and more especially 
when in charge of irregular troops, could, with very little trouble to themselves, 
on many occasions perform the most itcportant services to science. Sir R. Impey 
Morchison had called the attention of the Governor and Oommanderin-Ghief of 
Icdia to the achievements in this way of Captain Vicary, of the Bengal 
service, who had traced the marches made by him in course of military dnty by 
a list of most yaloable papers on various branches of natural history. Captain 
Newbold, Dr Malcolmson, and others, had also earned imperishable names for 
themselves by similar service. Much scientific knowledge is not at all an in- 
dispensable qualification in the observer : careful and diligent enquiry, and 
keen and unceasing observation, could of themselves accomplish wonders* The 
temperature of some hot springs was believed to fluctuate with the different 
seasons of the year ; that of others was supposed to increase or decrease ia the 
course of a term of years i and a precise determination of the fact would be most 
desirable. The hot springs near the shores of the Red Sea are sulphureous :* they 
are probably connected with the great volcanic belt of which Aden, Gibbel 
Teir, and the Zeybar Islands, furnish the most notable manifestations. The springs 
of £l-kaor in the oasis of Dakkleh, are the hottest known in this neighbourhood, — 
they reach a temperature of 102^; Moses* Wells, near Tor, in the Sinai 

* Capinin Newbold on the temperature of Intertropical Springs and Rivers— -London Phi. i / 
keophical Transactions and Edinburgh new Philosophical Journal, 1846, p. 102. I \ 
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xliv ntoCteDifrGs ot itws iocnsTT. 

PeBiaralni are 90* i the hot Imtlis of Pharoah^ aboat ninety inHei to the notill-' 
ward ol Top, ara eaid to be still warmer than thii. 

The hot springs of Jumnotrl, in Northern Indie, Lat. 30° 52', reach a tempera- 

', tore of 194* at the attitade of 10,849 feet, or close npon the temperature at 

\ which water boils at this elevation. Tliey are believed by Newbold to be tho 

I hottest known to ns. Hot springe are spoken of by Barnes in the direction of 

the Salt Range on the lados. Dr Voysey describes a hot spring of nnosnal 

beanty near Manlmain, the temperature of which is 136* or 12* hotter tlian ilia 

^ waters ef Batli.* lir Hardy mentions one at Ohitoor, — it seems to be a Har- 
rowgate, bnt is very slightly hot.f Gerrard describes several in Kunawnr.J and 
Captain (Sir C. Martin) Wado gives an aooonniof three near Lobmikard, an 
the Sutiej.§ There is a hot spring in the Halla moantains, which dischargee 

3^ bnge qaantities of calcareous tutfH,[| and some of much interest in the Lukkea 
^ Bange.^ By far the most celebrated hot sprinj^s in Scinde are those of Masjgur 
Peer, ten miles from Kurrachee, of whicli numberless descriptions have been 
given, none surpassing in minuteness and esLcellenoe that of Captain Oarless, 
who first described them, and whose paper app«>ars in the second volume of 
our Transactions. It is more familiarly known to the world as the Crocodile 
Tank. In an early number of the Bombay Medical and Physical Transact'ons, 
an interesting!^ account is given by Dr Gibbson of the hot springs in Goozerat 
— that of Oonee being believed to ^row ^suddenly coldftrin tlie month of April* 
Colonel Sykes quotes the account given by Colonel Briggs of two onriooR lioi 

^A springs in the Sapoora Range, called Oonoop Oieo and Soonoop Dien. Tatta 
Pari, in the Saryuyu districts, Central India, is described by Colonel Ousehy as 
attaining a tempernture ot 184.° 'I'he following list of tlie hot springs in the 
Konkun is given by Dr A, Duncan, in tlie Bombay Medical and Physicnl Tran- 
sactions, and quoted in the London Philosophical Transactions by Captain 
N-ewbold. The quotation is given in the words of the writer :■ — 

Note on ^s Thermal Springs of the Peninsula of India — Since my Nrrival here, my friend 
Mr. Malcolmson bus put into my hands the first vulunie of the Bombay Medical and Ph>-sieal 
Transactions, where I find, p. 257, a few notes on the thermal springs in the Konkan, by A. 
Duncan, Esq. The geoKraphical distri' ution of these springs corroborates tlie remark in my 
paper, under the head of thermal springs, viz., **^hat the majority of the springs termed 
thermal occur in India at or near lines of great faults." The thermal springs, mentioned bj 
Mr. Duncan, lie aXIb&Juise of the Western Ghaut elevation, intermediate between the moun> 
tains and the sea, generally from 16 to 24 miles, or thereabout, inland from the latter. The 
line of springs follows pretty nearly that of the mountains, viz., nearly north and south ; and 
extends from the vicinity of Surat, or about 21** N. Ut. to South Ritjapore. They are sup. 
posed to exist still further south, following, at irregular intervals the line of West Ghauts to 
Cttylon. Mot less than twelve are known to exist between Dasgaun and South Rajpore, vis. — 
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1 at Ogjiale, in the taluk of Viziadroog. 

a in the Kutnaghirry taluk, at Rajwaree, Tooril, and Sungmairy. 

1 at Arowlee, in the Konedree taluk. 

I at Mat, Hatkmubee Mahal. 

I at Oooale, in the Natoe Palivan Mahal, Severndroog. 

S at OomiJe Jaffi'abHd Maahl. 

1 at SaviTin the Ryghur taluk, Bhar Nergannah. 

1 at Oonale, Sankse taluk, Biahai "alee. 

12 total. 

• Asiatic Researches, 4to. edition, vol. XVIII-, part I., p. 154. 

♦ Ibid, part II., p. 53. 

t Account of Kunawur, London, Svo., 1841. 

i Bengal Asiatic Transactions, vol. VI., p. 153. 

I Geological Transactions of Loudon, 8vu> edition, vol. I. 

% Bombay Times, March 1815. 
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/ \\ OtnaWls tbBMtiTetemiforaliot fprlng* Th« temperttnre of all the spring! ezwniiied 
I exceeded, with a aingle exception, 100° Fahr., and amonnted to 109°. Tiiat of Tooril, wbiob, 
anft>rtanatel7,wainot thermometrioally asoertained, appeared to Mr. Duncan to be almost 
•t tba boiling pofait. The water was not found to be mineral, though impregnated with sul- 
phuretted hydrogen. A little higher up, in the hill where the thermal spring, No. 1, occurs, is a 
lingular intermittent cold spring, over which a temple has been built. It is resorted to by 
crowds of Hindoos, during the season when the fountain periodically flows, viz., during th9 
hot months. A more minute analysis of the water, and a more continued series of thermometric 
observations, are a great desideratum. 

The temperature of a hot spring at Oonye, in the jungle between Bansda and Bobaree, is 
ssserted by the Brahmins to diminish annually at the time of the full moon in April, so as to 
sdmit of persons bathing in it at this period, when the natives assemble there in great numbera 
fbr that purpose. Ttie assertion was contradicted by the late Dr. White ; but the question, I 
see, has again been raised by the observations of Mr. J. 8. Law, of the Civil Service, who found 
I the temperature of the hottest part of the spring to have diminished, at this period, from 194* 
I to 04° Fahr. It is probable, however, that future observations on this supposed singular an- 
nual variation will set the matter at rest. Certain Newbold on ihe Temperature of the IntertrO' 
pMcal Springs and Bivert--^ Edinburgh New Phiiogopieal Transaeiionsy p.p. 114-115. 

The information then wanted was— Ist,— The temperatare of the springs by day 
Wg4 by nightt at every season of the year. 2nd, — The discbarge wlien procurable 
—this being most readily obtainable by baling oot the water from them with a ?e8r 
lel of known capacity, so as just to keep them below a fixed point, which might be 
marked by laying a bamboo across them, making a mark in the rock or bank, or by 
any other contrivance, — noting by a watch the number of measures dis- 
charged in a given time ; a second method was to lead away the water from the 
spring in any sort of spout that was most easily come by, into a vessel serving a« a 
measare ; the third to dig a hole, and have the rivulet from the spring disoIiHrged 
inUrit, and keep emptying this down to a mark, as before recommended for the 
spring itself. A^little practice in this way soon accustomed the eve to guess within 
a trifle of the discharge of any fountain or stream. 3rd, — The cliaracter of the roek 
from which the fountain issued, and of the rocks around. Where the observera i 
were not geologists, good clean specimens, a bout the , size of the handj would be I 
desirable. Should the observer desire to make a collection for himself he might 
keep duplicates, numbered in the same way as those transmitted, when a list of the 
names belonging to the numbers would be returned. A sketch of the country, 
with a note of the plnce of the spring on the map, was alxo most desirable. And 
inally, specimens of the water should accompany the description. 

Dr Buist then laid the followinpf specimens on the table from excavations now in 
progress: — From the railway cuttings on the Fiats — kunkur, kunkur tubes found 
in mineralised mangrove roots, s elenite . and masses of oyster siiells. From the Town 
Drain near the theatre— masses of oyster shells, kunkur, and shell-gravel. From 
the Uhobie Tank — littoral conoreie, cemente<i by calcareous sp;ir, by which 
minerals tlieshells were filled up. From the well on the glacis betwixt the Apollo j 
and Church Qates— concrete, gravel and shells, and targe masses of coral unal- 
tered. The present was a peculiarly fortunate season for geological enquiries at 
Bombay, from tlie large nuuibpr of excavations now in progress ; the extreme 
nicety with which the leveU of the Railway and Town Drain had been deter- 
mined saved the geologist in this way a large amount of survey work. The iec" 
tion of the railway showed very clearly the relaiive positions of the blue 
a nd yellow day s — the former being invariably above the latter, which seemed in 
lif?St cases to be the result of the decomposition of the rocks underneath, and for tha 
neat part abounded with fragments of these : when it extended to ti>e sar- 
f«>«e, it was filled with yellowish brown oolonrad kunkur, such as was fonnd in 
Ihe interior. Tho biao cky iMwmM br^wm and intiM^ «b tspoaor* t» |lio ab 
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Xlvi FSOCBBDDiaB OF THX flOCnTT. 

u>d tba ohan^ ti liaitencd by oalUvatutn : it n disUa(UHhnU« at th« mrtmn, 
'• fnWi th« nambiTlflu teDtn, craobi and fluarei nitb nbioh it ii traverMd. Il 

kboondi with a totally diffarmit apcoiei of IcankaT from that foaad in the yslbtir 
' oiay — ofagrsyiih bine oalour, aanmiDK tha mcut fantutio formi, andalmMtalway* 

attaobing iUalf to Mma pieee oF wood, itrsw, or othar vagstabla dbo1«b«> It 
' mada an Mcallent watir oarnaot whan barot, povdarcd, and iiftad, m 

in tba eoone oftbrea orft" 




Knnkur found la tha blB« cllf btda of the FliU, vhich ■itrnd ondu tha 

eoneret* of Iklilm Woud, Btnr**, thn Eipluuda, lia. 

It faaa bean eolleated along the line of the embankment al balliiting for tha 

railway. 9peoimani of the tobsi had bean formerly laid before the Sooiatj : 

tfaayaoDiiitedof aaerias of ooRtiagsaFonlaBreou) apar — tliay seemed to beenometa- 

tlani in perfomtioDi made by some spaaies of worm or borer in the rotten mlB- 

groTe roota with nliioh the bine oliiy eierywbere aboandad. The roots thamselvaa 

were oooaiionably to be met with tolerably entire in the line of the railway, bat 

' were not very plantifut ; the prevalaaoe of the tubes, whieh were to be found over 

nearly alt the lower portions of the island, nnlasi where ahell-^Tel, looaa 

or indurated, prevailed, Hemed proof safioient of ntangroTe roota having exist- 

•d, though now ditseniinatedinoDrsoilandlosl. 




1 The luhM rary from ■ qiurter » three nunrtetg of »n Intl 
I a CDSple of feet In lentth, thDUfh thejcaa »rclj be titl 
. iDchet in one pLec*. Tha walli of tfaem nrr from ■ fan 
' thIcknaM. TIht are genenllj orTstxUlHd In Uyen, of w 
I lUrtf dUcecnlbknadaiamscidlaiithajsnof apinUihwl 
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The oyster shells were foand ia masses on various parts of the line : the 
plaee most worthy of remark was opposite Matoonga, where the oysters wer« 
■ome feet above highwater mark. The selenite was found in thin plates and 
lentioolar formed pieces, seldom the size of the hand — their cleavage was always 
at right angles to the wa' Is of the crack or vein in which they were found, and 
parallel with the edge of the plate. The reverse was the case with the selenite 
foond iu Egypt and in Scinde : in nearly the whole of these the plate split in "the 
direction of its plane, that is of the walls of the crack or vein containing it. The 
■elenite of the flats was earthy and opaque outsidcinternally it was pnrey 
splendid, and perfectly transparent ; it split up like talc. There seemed every 
reasoa to suppose that wiierever the soil contained sea salt and oorbonate of 
lime, here s elenite or gypsum might be observed. The knnknr from the Town 
Drain w«is like that from the flats, only highly ferruginous and poor in lime : 
Ihe forms of the podules were still more fantastic. On the south side of 
the Grant Roadf near the Theatre, the shell beds first began to show them- 
selves ; here the shells were loose. The same arrangement presented itself 
where the Grant Road terminated, opposite the gate of Juggonath Snnkersett'i 
mansion house. Vast masses of oyster shells were found some four feet under 
tlie tarfaoe, in the blue clay— this was probably some way under the present 
high water level. Tubes also prevailed here, though there were no mangrove 
roots. The mangrove roots, when first turned up> were soft and pulpy — a few 
months* exposure to the air rendered them hard and friable, like lignite, 
or ooral. The Esplanade specimens were the most singular of all. .The con- 
erete from the Dliobie Tank was from twenty-five to thirty feet below the 
■arfaoo : here it was extremely compact, and the cementing matter highly 
crystallised* The texture of thick walled shells, such as the Pirena terebralis, 
of Sowerby, was in many cases already gone, —the outer and inner coating, and 
general aspect of the shell, was unaltered : when broken, it was entirely 
transformed into beautifully crystallised calcareous spar. Almost the whole of the 
shells were filled up with this, — in others the outer coat of the shell was perfect, 
while the whole interior was one mass of crystals. In many cases, again, in 
specimens olose beside tUese, thus altered, the shell was unchanged. It was 
chiefly beside the Marine Lines, and again near the Church Gate, that these 
very compact varieties of concrete were found. In a well dag last year opposite 
the Elphinstone College, the blue clay with mangrove roots was met in with 
ibeut ten feet down — the bed usually under such circumstances emitting a 
•olpbureons smell, lu the Eastern part of the Esplanade, the clay bed seemed 
•wanting, and here in general the shells and gravel are loose and uuoemented • 
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Sections of the shore near Sewree. 
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AC twelve fe«t t hetrap was reached , and here ife was coated ovgr with lAtg9 
X^ maw ea of coraU such as that presently foand alire in Back Bay. Water here 
'gnslied in throngh the quicksand jast over the rock from * It si^e^i in great 
rsshes of ten or twenty gallons a minute. The condition of the coral was worthy 
of special notice : instead of being filled ap with spar like the shells themselye^ 
near the surface, the fine limes and tubes were as clear, perfect, and delicately 
preserved, as if the zoophite had just quitted them. Afiiat wa» still more singolar 
was this^-that whereas all the upper shei^ls were rounded and much water wornr 
the coral had hardly suffered from attrition — but looked as if it had been 
guddenly sabmers^ed and covered over while' alive by a gravel bank, never since 
then disturbed from over it.- The coral itself as now existing in Back *Bay 
became detached from the rock, and tumbled about with the surge so soon aa 
the zoophite died, and was first rounded^ and soon after ground to powder by thv 
breakers, — that under the Esplanade continued firmly adhering to the rock. It 
was most singular that the water pervading these beds should within snob 
short distances perform suoh different effoots, in the one case leaving the shell 
gravel loose, and the coral unaffected, in the other cementing or sealing op 
with calcareous spar everything that came in its way. It would be curious tor 
know whether the presence or absence of the blue clay with its mavgrove root» 
hada&y relation to states of martters so opposite to each otlier. 










broken masses of concrete on the beach ^near Sewree Fort— the blue clay h8» here bees 
washed out by the surge— 'great masses of ooacrete rest oa the trap.* 

Id the well to the westward of the Church Gate, fragments of pottery are 
found four feet under the surface t though the ground has no appearance of 
liaving been disturbed here, circumstances are not sulHoient to warrant the 
assmnptiott that they afford a positive proof of the age of the littoral concrete— 
they way have come into their present place after its npheaval,— the fact of 
tlieir appearance te at the sane time worthy of note. 
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Ifc is of Uie Qimost importance, especially during a season so favorable as 
die pr^ent for each researcheSy that tlio most careful drawings and measare^ 
inents be made, and descriptions retained, of all the sections the ex cavations 
present us. These matters are now everywhere else subjects of regular record 
and it is of the greatest consequence that they should be so* The complaint 
of Captain Newbold that he could not find a sinaile record in any office or re- 
pository in Bombay of the excavations or diggings that had been going on amongst 
lu fora centnry at least^ was as grievous a reflection as well could be imagined 
4m those affected by it. 

The following donations and letters were then laid before the Society:: — 

IiBTTERS. • 

From Smith, Elder & Co., London, dated 24th February, informing of their having forwarded 
9«r that day's steamer a package containing the Pocket-Magnets, and a new volume of the Hak- 
tuyt Society. 

From T. Holcroft, Esq., dated 20th Mareh, begging to withdraw his name from the list of 
«iibacribento.the Society. 

FnHu Captain E. Whichelo, Deputy Commissary General, dated 11th instant, requesting to 
f>e informed whether the Society can supply, for the use of the Medical Stores, 10 Pans, round 
blook tin, Ev^orating, and the rate of each. 

From Lieutenant U. G. Raverty, enclosing a draft on Messrs Forbes & Co., for Rupee i 
15, on account of his subscription for this year. 

From J. Go Lumsden, Esq., Secretary to Government, Marine Department, No. 313, dated 
9th instant, acknowledging the receipt of the Society's letter No. 21, dated 27th Marclu 

From E. Roberts, Esq., Surat, dated 11th instant, requ(>sting to be furnished with a pamphlet 
Having a description of the instruments, and the method of ac^usting them in case of their 
setting out of order. 

From J. G. Lumsden, Esq., Secretary to Government, General Department, requesting the 
-Society's acceptance of a Report of the Proceedings of the Department of Public Works for 
the yeir 1848.49. 

From Surgeon Wiehe, Sattara, dated l7th instant, acknowledging the Society's letter No* 24 
«f 1851, and informing that the instruments he had applied for in May 1850 are not now required. 

PAPERS ON METEOROLOaiCAL OBSEBVATIONS. 

From Stations of Kamptee, Chittoor, Cuddalore, Guntoor, Bellary, Kumool, Mercara, 
Burryfanr, French Rocks, Bangalore, Zillah Mangalore, Calicut, and Kuddapah, Pallunkot, 
Cantonment of St. Thomas' Mount, Civil Dispensary Nellore, Garrison Hospital T richinopoly« 
•nd Garrison of Cannanore, for the months of January and February 1851. 

From Stations of Vizagapatam, Masulipatam, and R gatnundry, for October and Nov • 1859. 

From Ports of Cuddalore, and Coconada, Sattara, and Penang, fur February. 

From StatioBS of Secunderabad, lavoy, and Coimbatoor^ for January 1851. 

BOOKS. * 

The Cotton and Commerce of India, by John Cliapmau. Presented by G. Bulst, Etq,^ 
L. L. D. 

\ ObMnratioDS on Days of Unusual Magnetic Disturbance. By LieuteuAut Colonel E. Sabine. 
Presented by Government. 

\ Diveifl Voyages touching the Discovery of America and the Islands adHaceat, by Richard 
BahhiyL Presented by the Hakluyt Society. 
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Jovvnalf of tht Asifttlo Society of Bengal for Jane, July, Augaet, and September 1840, and 
Noa. I, II, m, and IV of 1850. Presented by the Asiatio Society of Bengal. 

The Bombay Engineers* Report for the offlcial year 1848.49. Presented by Ooyemment. 

Beasons for returning the Gold Medal of the Geographical Society of France, by C. T., 
Beke. Presented by the Author. 

A considerable amount of private business was then despatched, the detaUs 
of which do not require to be reported at length. 

The Members were reminded that the next was the Annual Meetin^r, when Office- 
Bearers required to be elected, — when it was probab'e that ihe Presidentship 
of the Society would require to be filled up, and a vacancy would in all likelihood 
occur amongst the Vice Presidents, 



JO 



MEETING OP THE GEOGRAPHICAL SOCIETY. 

At the Annual General Meeting of the Bombay Geographical Society held in its Rooms, 
Town Hall, on the 22nd May 1851 — 

Colonel GsoRas Moorb, President-^in the Chair. 

Present :— Capt. P. T. French; W. E. Frere, Esq. ; Capt. H. J. Barr ; T- L. Jenkina, Esq. ; 
Venailcrow Jagonnath, Esq. ; Dhui\)eebhoy Fran^ee, Esq. ; Norman Oliver, Esq. ; Jnggonath 
Sunkersett, Esq.; Curse^ee Jamse^ee, Esq. ; Manocl^ee Curse^ee, Esq. and Dr. Boist, LL.D. , 
Joint Secretary. 

On taking the Chair, Colonel Moore said~" It has been the general custom of this Society, 
on the removal by death of any of the more distinguished of its members, that the matter was 
adverted to from the Chair before the Minutes were read. 
Moved by the Chairman, seconded by Br. Buist : — 

* That before proceeding with the business of the day,the Society record its deep sense of 
regret at the demise of Captain S. V. W. Hart, one of the oldest Members of the Sooietj, 
and one of the most valued of the early contributors to its Transactions."— Unanimonslj 
/ agveed to. 

The minutes of last Meeting, and of the Special Meeting of the 26th ult., having been read, the 

Secretary stated that the Committee appointed at the General Meeting to prepare an Address for 

K the Honorable Mr WiUougbby having found their nomination irregular, Rule XIX, requiring 

' previous notice of all motions to be given, not having been complied with, minuted the circum- 

' stance, and desired it to be reported at the special meeting then requested to be summoned 

\ ^ on the receipt of the resignation of the President not before the Society at the time of Ordinary 

Monthly Meeting. At the Special Meeting a second appointment took place ; and in the name 

of the Committee it was reported that the following address now laid before the Society bad bSMi 

resented, and the annexed reply received :— 

To the Honorable J. P. WiLLOuoHBr, Esquire. 
HoNORABLB SiB,— Having received yoar resignation of the office of our President, in conse- 
quence of your departure from India, we cannot allow you to quit our shores without 
•ipressing our high sense of the many and great services you have rendered the Sooie^ 
durina the time you have presided over us. 

t. We desire to record our estimation of the urbanity, zeal, and ability with which you 
have discharged the duties of Vice-President and subsequently of President of the Bomtwy 
Geographical Society. 

3. The assiduous attention y^u have bestowed on the papers submitted for your consider* 
ation,— your constant attendauce at our meetings, notwithstanding your arduous public 
duties.'the ready access given to all on the busineis of the Society, the valuable papers yon 
have procured for us, and the effective support you have ever afforded to travellers engaged 
in gfographioal research, are deeply appreciated. 
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• 4. We nt senilble that this ananimoas expression of our feelings inadequately repays you 
ibr the benefits you have conferred on us, but tbeir remembrance hereafter will doubtless 
ciBw you no nnpleasing reward. 

6. While thus addressing you in fulfilment of a resolution of the Society, and on their 
behalf, we beg to add their heartfelt wish for your happiness and prosperity on retirement 
from the scene of your successful labours. We have the honor to subscribe ourselves your 
moat ftithftil eervants, 

STRPHKir LuSHIirOTOlT* 

Griffith Jenkins. 
G. Leg. Jacob. 

CURSBTJEB JaMSETJBB. 

Ist liay, 1851. G. BmsT. 

The following is Mr. Willoughby's reply :~ 

Gehtlembn,'! receive with the highest satisfaction the very flattering compliment yott 
have paid me on the occasion of my resigning the office of ^resident of your Society. 

The objects for which the Society was established, and most of which have, for some time 
past, been zealously and assiduously prosecuted by it, claim the active co-operation and 
support of all who are interested in the extension of geographical knowledge and research, 
and I can claim no merit for the little assistance which my position has enabled me to afford 
in furtherance of those objects. ^^ ' "'"^"^^x 

My Ionic connection with the Presidency of Bombay will ever make me take the deepest 
interest in the various Societies established in it for the promotion of science and literaturCf 
and I consider the Geoxraphlcal Society in a special manner deserving of support. 

I need scarcely assure you, that although aHout to leave India, I shall always continue to take 
a Tory deep interest in the proceedings of the Society, and of my desire, if I should at any 
time have it in my power, to aid in its extension, and in the promotion of the objects for 
which it was instituted. 

Again tlianking you for the high honor which the Society has conferred upon me, by 
presenting this address, I offer to all of those gentlemen who have honoured me on this 
oocasioa, my best thanks for the kind sentiments they have expressed towards me, and my 
warmest wishes for their welfare and prosperity, and that we may at some future period be 
again associated toeether in our native land, in the prosecution of researches similar to those 
to which the attention of the Bombay Geographical Society is directed. 

I have the honor to be, &c., 

J. P. WlLLOVOHBT. 

TlM foDowing letters &e. were laid before the Meeting :-i« 

LETTERS RBOBIVED SINOS THE MBETINO OF APRXL, 

1.— From Corporal R. Leach, 22nd Regiment, dated Dugsha J, 27th April 1851, acknowledging 
tlM ree^t of a Post Bill for Company's rupees 120 ; and offering his services to the Geogra- 
pUeal Bodety as an observer* 

S— From Commodore Stephen Lushington, R. N., dated 1st May, intimating his having 
the office of Vice-Preiddent, and requesting to withdraw his name from the list of 
of the Society. 

Morton Shaw, Esqidre, Secretary to the Royal Geographical Society of London, 
admowledging the receipt of the Society's Transactions, vol. IX, and conveying the Society's 
ttaaks for this donation. Also presenting his best thanks for the honor done him in electing 
him a member of this Society, and placing his services at the disposal of the Society. 

Captain W. Strange, Nizam's Cavalry, dated Goolburga, 28th April 1851, acknow. 
: the receipt of an Aneroid Barometer s ent to him by ban^ hj^. 
l^^Vtom W. D'Oyly, Esquire, dated Dhoolia, 7th May, informing of his having remitted 
the Civil Bemittanoe list of this month, rupees 103, the balance due by him on acoonnt 
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6. — ^From Comnumder C. W. Montrioa, in charge 'of the Obsenratorj, Colaba, dated let Vfif 
1851, forvrarding a letter and a book enclosed in a package of books for the Observatory, lent 
from the Royal Society. 

7* — From Thorass Bell, Esquire, Secretary to the Eoyal Society of London, expresfdng their 
thanks for the Society's present of their Transactions, toI. IX. 

8. — From John Barlow, Esquire, Secretary to the Royal Institution, London, dated 9th 
October 1850, returning the thanks of that Society for the Society's present of their Transaotionfl* 
▼ol. IX. 

Books* 

Appendix to the Greenwich Observations in 1848, including the results of Magnetical and 
Meteorological Observations. 

On a new Hygrometer, which measures the force and weight of aqueous vapour in th« 
Atmosphere* and the corresponding degree of evaporation. 



PAPBRS. 

Researches in the vicinity of the Median Wall of Xenophon, and along the old'eonrse of the 
ffiver rf^H«. By Commander Felix Jones, of the Indian Navy- Presented by Government, with 
« letter from A. Malet, Esq-, Chief Secretary, No. 2049 of 1851, dated l7th May 1851. 

\ 1. — ^Report of the Survey of the Red Sea, by Captain Elwon, I N* 

X 2. — Particulars of Capt. Elwon's second voyage, and continuance, of the Survey of the Red 8m 
^ 3. — Meteorological Journal of Captidn Elwon. 

*\ 4 -.Sailing directions for the Red Sea. By Commander Moresby, I. N« 
A 6. — Account of his visit to the Bay of Ti^oorah, by Lieutenant Barker, I. N. 

6 — Memoir by Captain T. B. Haines, I. N., of the South and East Coasts of Arabia, with 
^ remarks on the currents, &c. 

7. — Lieutenant Cruttenden's report in reference to the wreck of the Honble. Company*! 
Steam Frigate Memnow 

8.— A description of the Arabian Coast, from the entrance of the Red Sea to Latitude 15o 3 
North and Longitude 50° 4'3' East, by Captain Haines* Presented by Government, with Mr 
■Secreury G^l^soiid's letter, dated 28th April, No. 1826 of 1851. 

I.— Letter from the Resident at Indore, No. 300, dated 26th February 1848* 
2.->Letter from A Johnson, Esquire, dated 25th February 1848, to the Resident at Indoreu 
with two Sli etches • 

3 —Letter from the Resident at Indore, No. 559, dated 3rd May 1848, and copy of Captaia 
Fenwick's Journal of the Passage from Dharee to Hirapal . 

4 — ^Letter ttom the Resident at Indore, No. 9S0, dated 21 st September 1849, and Captaia 
Fenwick's Journal of the Passage from Chikuldajo Broach. Presented by Government, with Mr 
Beoretary Lnmsden's letter, No. 383, dated 3rd May 1851. 

Meteorological Observations from Trevandrum for February and March 1850 • ditto from 
Calcutu for March ; ditto from Belgaum for Jianuary, February, March, and April ; ditto 
from Broach for January, February, and March. 

I The Secretary stated, In reference to the letter of Corporal Leech, that though it, was mart 

I ihan probable that his services would be secured for meteorological purposes in the Pai\)aah, 

; iie was too valuable a man to be lost sight of. The Society had at the outset applied to 

4Bo?emment (26th March 1346) to provide instruments and agents, and to thii GorwuDeat 
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VDiaented for the limited scheme then in contemplation : to the more extended scheme to which 
tte Admiralty had proposed to contribute, Qovernment undertook to give all the asslAtanee 
in their power* the charge of further instnvments to fall on the Admiralty grant* 

Mr Leech would be of great value in the management of any of the observatories at tbtf 
station originally agreed upon by Government, the arrangements of which had not as yet been 
completed ; or should the Imaum of Muscat agree to assist in the researches in which the 
Society were engaged, Mr Leech would be of the utmost assistance at Zanzibar, from which 
he might visit Johanna^ and arrange for the observations the Society had there contemn 
plated. It was agreed that Government should be written to, expressing the gratification 
experienced by the Society at the confidence Government showed they had reposed in them 
and suggesting that it would be more expedient to transfer the entire amount of Rs. 300(^ [ 
allowed for the publication of observations, to the treasurers of the Society, so that it might 
be drawn on as required, than to present printing accounts to Government as they fell due. 

in reference to the letter of Commodore Lushington, it was moved by W. £. Frere, 
Esq., seconded by Captain F Tr French, and agreed to unanimously--* 

** That the Society have received with deep regret Commodore Lushington's resignation of the 
oiBee of Vice-President, and withdrawal firom the Society, and in communicating their 
sentiments to Commodore Lushington, express the hope that though withdrawn from their 
body, he will continue to favor them with that assistance which they had already received, 
and which his high o£9ce enabled him to furnish." 

The Secretary stated that he had not had leisure to go over the whole mass of papers pre- 
sented to them by Government, for many of which he believed they were indebted to their late 
Plresident but such of them as he had read seemed of the greatest value. The papers connected 
with the Red Sea in particular, though seventeen years old, were in no way out of date« 
nothing having since then been written on the subject : they would go some way to remove 
a want that had afforded freqoent subject of complaint, and would form valuable companions 
to the charts they had lately received from Government. They would show, besides, the 
nature and amount of information still required, and enable the Society to get filled up by 
d^rees the blank space in our accounts in reference to those localities which had so long and 
so often been traversed. The papers amongst them would go far to form an entire number 
of their Transactions. 

The ordinary business of the Society having been disposed of, that of the Annual Meeting 
«as taken up. On examining the voting lists, the following were declared the office-bearers 
fw Ae MiiniBg year : — 

List of Ojfflce Bearers for 1851-52. 

Vice Presidents, 

ColMiel P. II. Melvin • Captain J. C. Hawkins, I. N. ; and the Hon'ble D. A. Blane, Esq^ 

12 Besident Metnbers4 

Dr* C. Morehead ; Captain H. J. Barr ; S. S. Dickinson, Eoq. ; Captain P. T. French ; Com. 
tmndgt O. Jenkins^ I. N. • Colonel G. Moore; ColonelJ . Holland ; Dr. J McLennan; John 
Inltb, Esq.; Norman Oliver, Esq. ; Captain J. Estridge ; John Ritchie, Esq. 



• Extract ftrom Colonel Melvill's letter, para 2, 1st August 1846, — Transactions of the Soc iety 
fid. XIL, p. XLIV. : — * The Society will remember that they addressed Government on the 
lobject on the 25th Bilarch 1845, but that they indicated, as was understood, that the instruments 
and agents should be provided by Government.)' « * * * Para 8 : — '^ If Agents can be 
femd, GoTemment will endeavour to make their services availablci and to construct and* 
■Spropriate to their use such buildings as may be wanted./' 
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8 yon-Resident Members. 

BC^Jor LeGnuid Jacob; Major RawHnson; Captain G. Fulljames; tleatenant Cntttenden t 
Dr. E. Imp«7 ; Captain Ethersey; W. £• Frere, Esq. ; Major John Jacob. 

The Committees on Publication and Finance were continued, Mr. N. Oliver having been 
•lected in the room of Captain Ethersey, now absent firom the presidency. The foUowin|r 
was declared to he the state of these Committees for the enstdng year :— 

Committee on Papers, 
Lieutenant Colonel James Holland, Chairman. 
Commodore 



Norman Oliver, Esq. 
Captain H. J. Barr. 
8« S> Uiclunson, Esq. 



Lieut. Col. Holland. 
Norman Oliver, Esq. 



> Members . 



1 



G* Jenkins, I. N.,1 
and > Memberff . 

John Smith, Esq. J 

Committee on Accottnts.*. 
Captain H. J. Barr, Chairman. 

Commodore G. Jenldns, L V,,a 

and y Members. 

John Smith, Esq. 



Members. 



•1 



8 S. Dickinson, Esq. J 

The Secretary stated that the absence of his colleague. Professor Patton, from the preddenoy. 
Interfered with some statements that might have been laid before them, and the general report 
would be snhmitted to the Committee on Papers when ready. The accounts were in the hands 
of the finance committee, and the results of the audit would be laid before next General 
Meeting. It would be seen from the following, that the Society, in the coone of tfa« 
three past years, had added more than a fourth to the number of its members :— 

Comparative State of ^ Society as to MemberSifrom 1845 to 1851. 
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The Secretary had not as yet received a reply to the letters addressed by them to Mi^or 
Bamerton, Resident at Zanzibar, or to those addressed to the Society of Ceylon, and Mr. 
Meldrum at the Mauritiwi— ^ere had not indeed been time for an answer to the last of thea« 
reaching them. Meanwhile Mr. George, the Apothecary on several former occadons alluded 
to as having been sent to Zanzibar without the Society having had the means of availing itself 
of his services, had been at the Presidency and expressed his willingness to assist theha in 
any way that lay in his power that did not interfere with the discharge of his more immediate 
duUes. He had accordingly been supplied with one of the Government barometers Mr Mayes 
had employed at Aden, and with other instruments the property of the Society. In the use 
of these he had been carefully taught by Mr Mayes, and had been supplied with the fullest docu* 



* The members returned to Europe duiing the last six years amount to 33 : they remain on 
the list of the Society, but do not contribute to its funds during their ^>sence. The bulk of them 
have retired from the services, and are unlikely therefore farther to contribute to the fUnds. 



ZANZIBAR OBSERVATIONS. 



ly 



mentery Instructions. He seemed a very intelligent man, and most anxIon» to> promote the 
▼lews of tlie Society, with which he had not on learing Bombay in 1849 been racaie acquainted. 
The singular anomalies established by the St. Helena obsenratory rendered observations to the 
westward and near the line of the greatest possible interest : and the steps latterly- taken by the 
Board of Ordnance, with which the East India Company had promised to co<K)t>erate, afforded 
an additional stimulus to exertion amongst meteorol<^ists in the East. Mr> (}ebrge*8 eervicef 
would, as matters now stand, be of rery great value, espeeially were a tide-gauge established at 
Zanxibar : it would at the same time be of much advantage could t tie Imaum be induced to-enu 
ploy such a man as Mr* Leeoh> if only for a single year, to complete the enquiry. ln> the- 
eourse of the year various of the fragmentary notices laid from time to time before the Society 
had been put in the form of regular papers, or portions of papers, and been accepted ebew^ere : 
the notices of Luminous Meteors and of Hailstorms in India had been so dealt with, and the 
results appeared in the Transactions of the British Association for 1850. Various extracts^from 
the report of the last year had been copied into various of the scientific periodicals at home : 
eopies of the diagrams on the walls of the rooms of the Society had been printed in the London 
Phlloeophioal Transactions, with full acknowledgments of this and other services. The subject 
of their experiments on the Aneroid had been examined by Sir John llerschtli, who expresse<t 
biaiself in complimentary terms on what had been submitted to him : and it appeared as a paper 
in the last number of the TransacUons of the Royal Geographioal Society of London. The 
notice of a probable descent and upheaval of the £!arth, as manifested by our littoral formations^ 
in last year's report, formed subject of papers in the Bengal Asiatic Journal, and an article in 
the Edinburgh Philosophical Journal. It had been the means of affording so large an amount of 
additional information on this class of phenomen tliat it was expected to be taken up befora 
tiie Ipswich meeting of the British Association. Sir Charles Lyell. had written that he had 
" Jnit received their Transactions in time to cite them on a chapter on the Salifera new red or 
tria^ He adds-—** Tour account of the Red Sea case makes me curious to know the deptii 
ofltandofthe Straits of Babelmandeb,— the density of tho lower strata of water,.«nd the 
exiatence ornut of an under current ; if there is none, there must be some way of relief by 
deposition." On these points he had been duly replied to He (the Secretary) had on varl- 
ew j^vious occadons laid before them acknowledgments from men of science at home of 
the asristance afforded by the Society forwarding them information— •transmittii|g . them un. 
pdUiahed papers, or sheets of others still at press : a body which could perform all these taska 
ettdentiy, and pour its contribution of oil, however small, into the lamp of science, aeenMd to 
be la a great measure fulfilling the most important of the objects of its existence. The whoJa 
of the instruments received by two several despatches had been disposed of, and others asked 
for they could not supply. On these points the Society would be duly informed by Mr 
Fattmi on his return to the presidency ; but he (the Secretary) believed that in no single 
dspartment of exertion had they done more to encrease our stock of knowledge than in 
inducing gentlemen amateurs to assist in such researches if provided with the means to collect 
laform^tion for them. At some twenty different stations had the means of making ol>serva- 
tloiis which would not otherwise in all likelihood have been made, been in this way provided, 
—and that without pecuniary charge to the Society : the labour, which was considerable, 
watnerwr grudged — The President sjtid, and the Society seemed fully to concur -in his views, 
that it was hoped they would continue as hitherto to assist in this matter, where so much 
la the W19 of ttsiitance of the sort afforded was required, and such ample fruits were Mcored 
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Obtereationt mad« at Port Xoutf during the latter part of J/onA 1861, 

teith/owr Barometen and a Thermometer : l»t Barometer 15 feet 

above tea-level ; 2nd, 100 feet ; Zrd and 4tA, iQfeet ead\ : 
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EMractfrom Log of the Barque " Sifdnei/ Grijltht," Captain Coteian, 
from Port Fairy towardt London. — (Civil Time.) 
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fnm Log, of the Barque " Sydney Griffi&t," CViptoin Cmtan, 
front Port Fairy iotoardt Xowfcn.— (Continued.) 
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Log of tia Brig " Lord Ndton," Captai* GHUiptef 
St. DaoiSi to MavritiuM. — (Knutical Time.) 
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ExtraeAfrom Log of Brig " Lord Nelson" Captain GilUtpIe, 
from St. Daei^t to McatrUmt. — (Continued.) 
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Ixiv PROCEEDINGS OF THE 80CIBTT. 

! I three boats* daTits, poop, sails, and everything that was exposed, shivered. At the same 
time sea making a breach into the cabin, and filling it 3 feet deep with water, the rudder, 
stock, and wheel gone. 

About noon the centre of the cyclone passed over us, when there was a calm of about 
half an hour with clear tunshine, during which the barometer rose 2-lOths ; no observation for 
Lat. or Long. 

Course Wnd. 22nd The first part in the calm centre of a cyclone with nothing 

Bar. 28*20 standing but the bowsprit, rudder broken and the ship rolling 

29*50 — 79° about unmanageable in the trough of the sea ; about 1 p. m. 

29*51 — 19^ commenced to blow with same fury as before from the West- 

29*53— 77 i° ward, so far as we could judge, having no compass, and twro- 

Course 8W. meter fell again below 28 — i p. m. the fury of the wind sensibly 

We must have had about decreasing — 6 p. m. ship pumped dry out; several of the hands 

50 miles current to the disabled by cuts and bruises, and myself with a sprained ancle 

South these last 2 days. unable to put my foot on the boards. Throughout the night 

pumping the ship occasionally, wind gradually decreasing— a> m. hoisted the mizen top-gallant 

sail on the stump of foremast and a spar over the stem to steer her by and try and get her 

before the wind— Lat. 23'20 8. Long. 60*19 £. 

Course S.W. 23rd The first part strong breezes, ship rolling about unman- 

Barometer injured by sea ageable. 
water. About 5 p. m. one of the men who were hurt departed 

this life. 

Sympiesom. 30' 10 Throughout night same weather. * 

A. M. — ^Ditto ditto. 

Noon— Lat. 23*12 8. Long. 60*34 East. 

24th— The first part, moderate winds and high sea— Sympiesometer very unsettled, ship 
would not steer by the spar. 

Daylight— Two vessels in sight, one with main and mlzen-masts gone, the other much 
damaged, steering for Mauritius, where they said they would report us. 

Latitude observations 22*42 Longitude account 59*45 East. 

25th — Threw several bales, that were very hot, overboard. Throughout nighl strong winds 
and high seas. 

Lat. obs., 21*22 8. ; Long. 59*2 E.; had above 30 miles current setting from NNW. 

26th— First part, strong winds and passing showers and high sea. Got a top-sail set on jury 
mast with one reef in it. 5 p. m. saw a vessel standing to Westward, but lost her in a shower. 
Midnight, sympiesometer 30*15— Noon, sympiesometer 30*00 ; Lat. obs. 20*23 8. Long. 58*25 E. 
Easterly current 16 miles. 

27th— First part, strong winds with a high sea coming trom E. and NW. Throughout night 
squally and showers. 2 a. m.. Bound Island bearing NW> 8 miles distant, tried to get between 
the Coin and Flat Island. Noon, the Coin bearing NW. to W. 4 miles. 

28th— First part, strong gales and squalls, steering for the passage between the Coin and 
Flat Island. 

p. K. Passed the Gnnner*s Coin. 8 p. m. passed Gunner's Point, at about 3 miles distant. 
8aw the light, we having a light at jurymast head, all night. 10 p. u, saw the lights in 
Fort Louis quite plain. Midnight, : Port Louis, lights bearing E. by 8.; tried to wear ship, but 
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could not, hauled down all the sails and let her lay to drift as little as possible. Daylight 
the SW. point of Mauritius bearing SW. by W. and the farthest point seen to the north* 
ward N. E.; offshore about 5 miles ; hoisted our colours, union down ; but no assistance came, 
threw oTOrboard 45 bales jute; 8 a. u. wore round, head to northward, and set all sails we 
could. Noon SW. point bearing South about iO or 12 miles from nearest coast. Sympiesom. 
29-92. 

29th— The first part standing to Northward, anxiously looking for assistance ; standing to 
leeward of Mauritius* 2 p. m. fearing a hurricane ran to Westward to have sea room. 8 p. m. 
heavy gales and yery high sea : hove to on starboard tack and hauled sail down. Daylight, 
rudder adrift from boards, cut it away. 

aoth ^First part strong gales, ship rolling about. Noon found the lower part of rudder case 

open and much water coming in ; called all hands to get ship lightened aft; no time to observe 
to-day. 

3l8t — Threw overboard 100 bags of rice, &c. &c. 

Lat. 21*6 8. Long. 66*17 E. 

5 p. M. Saw Island of Bourbon, Southernmost point bearing W. by S., distant 35 miles ; through, 
out the night squalls, heavy rain and thunder, sea tolerably smooth. Daylight, clouds tinged 
with red and purple. 8 a. m.. Southernmost point of land in sight, off shore 20 miles; Lat. 
21-5i S. 

1st. April— Gave orders to make a last effort to get vessel into safe anchorage, but men 
came aft and said they wished to leave ship, &c. &c. &c - 

Gave orders to get boats hoisted out, and left ship at 11a. k. 

2nd. — The first part in theboats with part of our clothes. 

6 p. M. — Light on NE. point distant 12 miles. Daylight i stood for farthest out point of 
land. 11a. m.— Landed at Fort St. Dennis. 




[JVb Meeting in June,"] 



At a Monthly Meeting of the Bombay Geographical Society, held in its rooms, Town Hall, 
on Thursday 17th July, 1851. 

Presbnt. 

Commodore Hawkins, I. N., Vice President, in the Chair. 

Norman Oliver, Esquire; Jugonatt^ee Sunkersett, Esquire; Dr. B. White, Vinayakrow 
Jagonatbjee, Esquire, and Commander Gbivfith Jenkiits, !• N. 

The Clerk of the Society informed the president vand members that Professor Fatten was 
prevented by ilhiess from attending to the duties of the Society, and that Dr. Buist bad sent to 
inform him that he could not attend on account of public duties. 

Commaoder GriSth Jenkins was requeeted by the Society to oiBciate ai Seoretaiy. 
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TiMfbUofriOf leitor from Admiral BMUfvrt with enolonire was laid before the meeting. 

Hydrographio Office, Admiralty, ffth Blay, 1851. 

Sir, — The various commanications that you have addressed to me in the name of the Bom- 
hay Ceographioal Society, on the sutsfect of the " Ross Testimonial." have not failed to interest 
me deeply in the exemplary ot:()ect which the Society has at heart, the doing honor to the 
memory of your lamented president. Warmly applauding the useful mode which yon haye 
adopted of giving expression to the unlTWsal opinion of the service rendered by that distin- 
guished Officer to the advancement of Eastern Hydrography, it is with great satisfaction that 
by the instant approval of my Lords Commissioners of the Admiralty, I am enabled to add to 
your collectio n copie sofa U the chaftsjthat hav e been pobUjdiedJjtxJhiftjOfficefor the use of 
Her Mi^e8ty*8 Navy, and I hold their Lordships' commands to forward copies o f all that may 
be published hereafter. They have been duly prepared in folio, coriesponding to the Sec- 
tions of our catalogue, by six copies of which they are accompanied and from the good taste of 
Captain Becher, who sealonsly undertook the whole arrangement, I trust they will be found 
of easy reference, In examining any quarter of tiie Qlobe to which our Surveys have yet 
extended. 

In the hands of the Society I have little doubt that they will hereafter be the means of im- 
proving our Hydrographio knowledge, by the corrections and additions which will be made 
by the seamen or traveller who will have access to them. 

In compliance with the commission with which you honored me. Captain Becher and I have 
added to the foregoing, a set of Biaps, on Spring Rollers, of the different quarters of the 
Worid, and also copies of Arrowsmith's and J(^n8tone*s Atlases, together with a pair of 
Malby*8 large globes, corrected to the present time : all these articles are separately specified 
in Mr Malby's account, which, is herewith enclosed, and the whole collection has been carefully 
p^ked, in three strong cases, embarked on board the Ship Rajasthan, Nathaniel Steward, 
dommander, addressed to you, and to sail on the first of this month from the West India Docks. 

I inclose one of the Bills ef Lading, and shall be anxious to learn their safe arrival, as well as 
your wishes respecting the disposal of the small saipliis^ which will remain after the payment ef 
Mr Malby's Account. 

I am, Sir, 
Tour most obedient humble Servant, 

(Signed) F. Beauvort, 

Rear Admiral and Hydrographer. 



April 28th, 1851. 

THE GEOGRAPHICAL SOCIETY, BOMBAY Dr. 

To Thomas Malbt and Son. £ s. 

1 pair of 36 inch Globes • • ••••40 

1 ... ..• Covers.*. 4 

1 Telescopic Companion 

1 Dr. Morgan's Treatise on the Globes 

To mounting 190 double Ellpt. Charts^ • 7 2 

712Slngle 14 16 

1 Antiquarian ditto I 

76 Atlases 2 10 

863 Small Charts 10 15 



d. 





6 
8 
6 
8 
9 



THE BOSS TESTIMONIAL. J^^li 

A. s. d. 

Labelling 1842 Charts 4 6 9 

20 Portfolios } Bound Russia • 20 

20 Sheets of double EUpt. dra^ng paper mounted, the Indexes of contents of Folios.. 15 

Writing Indexes 6 € 

1 General Index, 1 sheet of drawing paper mounted on Millboard, embossed leather 

border • •.»••• • 2 

1 AlIen*s6 8ix8heetMapof India, retail price 2 12 6 2 

Mounting on Spring Roller •••• • 3 3 

1 Cary*s Africa. 1 1 

Mounting on Spring Roller 3 3 

1 Gary's Asia v I 1 

Mounting on Spring Roller • • 3 3 

1 Cary*s America • A •. I 1 

Mounting on Spring Roller ••... • 3 3 

1 Wallcer*t E^urotpe and Allen's overland routes • ••••...•• • , 14 

Mounting on Spring Roller • •• 3 3 

I Arrowsmitb's Australia* 8 

Mounting on Spring Roller • ••• 3 3 

1 Arrowsmith's World • • 2 1? 6 

Mounting on Spring Roller. • • 4 10 

2 Hook sticks •••••• ••.••.•• ••••• ••••••••••••. 076 

ArroWsndth's General Atlas • ••• «. 13 8 

To full colouring and inserting the rail-roads, together with Maps of the Islands in 

the Atlantic, Pacific, Indian Ocean, and British Isles in the West Indies, and 

Johnstone's Index to places, bound together in half Morocco ••... 4 l 6 

1 Jolmstone's Physical Atlas, half bound in Morocco •• • ••••.. 10 10 

Packing Case for Globes •• • ••• • 4 

Tinning • , 4 11 o 

Packing Case for Charts • 1 15 

Tinning 16 6 

Packing Case for the Maps on Springs • 1 10 

Tinning • • 116 

Insurance ••••• • •••. 3 18 i Ljf^ 

Shipping Expenses 15 9 r ^i , J^^ ]/ 

Cartage to the West India Docks 15 6 



£ 195 10 






It was then proposed by Commodore Hawkins, seconded by Dr White, and earried 
unanimously,— 'that the warmest thanks of the Society are duo to Admiral Sir Francis 
Beaufort, Hydrosprapher to the Admiralty, for the deep interest he has taken in carrying out 
80 ably the wishes of the Society in reference to the '* Roes Testimonial.*' 

Proposed by Commander Jenkins, OflSciating Secretary, seconded by Jug onatl\|ee Sun. 
kersett, Esq. and carried unanimously,— that the grateful acknowIedgmentH of the Society to 
Captain Becher be recorded for the able and zealous manner in which he has aided Sir Fran- 
cis Beaufort in carrying out th^ wishes of the Society ; and that Sir Francis Beaufort be re- 
quested by the Society, to convey their grateful acknowledgments to Captain Becher. 



^ 
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PROCEEDINGS OF THE SOCIETY. 



The following letters and papers were read and laid before the Meeting. 

From Conunodore Stephen Lushington, B. N., dated 24th Biay 1851, acknowledging the 
receipt of a letter conveying to him, a copy of the resolution passed at the last Meeting of the 
Society ; and requesting to conyey his thanks to the Society for the kind manner in which they 
express their regret at his resigning the office of Vice President, also promising to render them 
any assistance that lays in his power whilst holding his present Office in Bombay. 

From Messrs Smith, Elder & Co>, London, dated 6th May 185 1« acknowledging the receipt of 
a letter from the Society, dated l7th January 1851, and intimating their having caused the 
Society's transactions to be forwarded to Lieutenant Maury, Superintendent of the National 
Observatory, at Washington, and handing a statement of their account made up to the past 
year, amounting to £11 1 9. 6. 

From Lieutenant H. G. Baverty, acknowledging the receipt of the Society's letter, intimat- 
ing their having dispatched to him a copy of the Society's transactions. 

From G.J. Blane, Esquire, Acting Civil Auditor, dated the 9th June, requesting to 
expedite the transmission of the annual Lists of European and Native uncovenanted ser? ants 
i on the Society's Establishment. 

From Messrs. Brown, Gardner, & Co., requesting a Pluviometer. 

From Lieutenant J. Wray, Belgaum, dated 23d June, intimating his having remitted, through 
the Military Fay Office, his subscription for 1851. 

From Captain G. Wingate, Eulludgee, dated 25th June, enclosing s cheque for 15 Bnpees 
in payment of his subscription for 1851. 

From Dr. MePher8on,Bolarum, dated 30th of June, requesting information upon Aneroid 
Barometers* 

From F. N. Maltby, Esquire, Mangalore, dated 2d July, enclosing an order on the Oriental 
Bank. 

From J. G. Lnmsden, Esquire, Secretary to Government, Marine Department, No. 635, 
dated 4th July, acknowledging the Society's letter, No. 39, of the 6th of June, and intimating 
that if the Society will take the necessary preliminary steps of ascertaining where suitable 
buildings exist, and where the means of Superintendence can be found. Government will 
insure any moderate expense in fitting up the Gauges at the stations selected. Also promising 
to insure a reasonable expense, in erecting for their use buildings, on the Society's naming 
the stations, and the Gentiemen who will undertake the Superintendence. 

From Dr. Watson, Ahmednuggur, enclosing a cheque on account of instruments supplied 

to him. 

Books. 






Journal of the Bombay Branch of the Royal Asiatic Society, VoL VL, No* XIV., for January 
1851. Presented by the Society. 

Journal of the Ihdian Archipelago and Eastern Asia, for Biarch and April 1851. 

Papers. 

From the Resident at Indore»— Report on the Toorun Mull HUl, addressed to R. N. C. 
Hamilton, Esquire, Resident at Indore, by Lieutenat Thurbum. 



DEATH OF SIR CHARLES MALCOLM. ^jj^ 

Meteorological Observations, from Mangalore, Cannanore, Calicut, Bangalore, Cuddalore, 
Cbittoor, Nellore, Gontoor, St. Thomas' Mount, Hurryhur, French Roclcs, Mercara, Karoptee 
Triohinopoly, and Cochin, for the Month of April 1851. 

From Secunderabad for the Months of February, March, and April 1851. 

From Tavoy for February and March. 

From Bellary for March and April. 

From Penang for March. 

From Coimbatore for March. 

From Trevandmm, Calcutta and Belganm, for May 1851. 



The Bombay Geographical Society held its ordinary monthly meeting on Tuesday the 14th 
August 1851,— 'Colonel G. Moore in the Chair. Present: — A. Malet, Esq. ; Captain P. T. 
French ; Captain J. Estridge ; T. L. Jenkins, Esq. ; S. S. Dickinson, Esq. ; T. J. A. Scott, 
Esq. Manoclg'ee Curseljee, Esq. ; Dr R. Haines, M. B. ; Dr B. White ; Dhuiu'eebhoy Framjee, 
Esq. ; T. Lancaster, Esq. ; Commander 6. Jenkins, I. N. ; Dr G. Buist, and Professor J. 
Patton, Secretaries. 

The following motions were put from the chair, and agreed to unanimously : — 

1. — That since last Meeting of the Society, intelligence has been receiyed of the demise of its 
Founder and firAt President, Sir Charles Malcolm, under whose auspices it first obtained distinc- 
tion, and whose anxiety to promote the objects it had in view, and to advance its interests, conti* 
nued unvaried to the close of along and valuable life. 

Resolved, — That the Society do record its grief for the loss it has sustidned by his removal-— 
La portrait of him which adorns their Rooms, was subscribed for in token of their respect and 
regard for him when he retired from India.]-— Proposed by the Chairman.— Commander Jenkins 
requests permission, as an old fHend, to second the resolution. 

2. — That the duplicate and spare Specimens of Minerals in the collection of the Society be 
presented to the Education Board for educational purposes. 

3. — That a Committee ofthree be appointed to report on the best mode of disposing of the 
various articles forwarded by Sir Francis Beaufort as part of the Ross Testimonial * and that of 
this. Commander Jenkins be requested to become a member. 

S. S. Dickinson Esq, Commander 6. Jenkins and John Ritchie Esq. were appointed a Com- 
mittee accordingly. 

The following repoft on the Wind and Current Charts was read, and directed to be received 
by the Society. The Committee was declared dissolved— their records to be placed at the 
disposal of the Society : — 

Report of the Committee on Wind and Current Charts, to the President and Members of 
the Bombay Geographical Society. 

Gentleicen,— 'At the date of your last Report your Committee had transmitted home the 
sheets of the Wind and Current Charts with the viewi>f having an estimate made of the charges 
attendant on their publication, and they now learn that the cost of printing 200 sets, or 62'H) 
sheets in all, will amount to £280, besides shipping and other charges; and the Committee would 
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now rtepeetAiUy reeommend tlut the Society shoald decline prooeediiig fturtlier in the matter, 
and that the Charts themselvee should. be returned to the subscribers. 

Dr Bulst moved--' 

" That the Society do not proceed farther in the matter of the Manual of Phydcal Researob, 
I in process of completion ;and that the advances made from its funds to account of printing, be 
i refunded." 

The motion was agreed to unanimously. It was stated, in reference to the reftmd of Rs. 800 
which had been already made, that the Manual was expected to meet its own charges, and would 
be proceeded with exactly as before, excepting that it would not appear under the ausf^es of 
the Society. 

The Chairman then called Mr Mayes, who was in attendance, and read to him the following 
resolution :— 

That Mr Mayes be now presented with the " Chronometer,** procured for him in terms of the 
I Resolution of the Society of the 24th of April, 1851 . Mr. Mayes first came under the notice 
I of the Society through the honorable mention made by the Marquis of Northampton before the 
British Association in 1842, of his name while serving at Aden, where he conducted a series 
of Meteorological Observations. In 1845, he was recommended to Government by the Society 
as a fitting person to superintend the Observatory then in contemplation at Aden, where he 
continued from 1846 to 1851, to perform the various important tasks assigned to him, in such 
a manner as to meet the approval of all w ith whom he was connected. On the 24tb of April 
the following resolution was agreed to unanimously :•»• 

" That with reference to the Papers and Instruments produced before the Meeting, obtained 
by his own resources, and to mark the high sense which the Society entertain of his meritorious 
and valuable services. In promoting the objects of the Society, a Chronometer of the value not 
exceeding £50, with a suitable inscription, be presented to Mr. Mayes." 

Colonel Sykes having been applied to, with the advice of Colonel Sabine and Captain Smith, 
procured a Chronometer Watch from Mr. Dent, such ai they considered best suited to meet 
the wishes of the Society, and prove serviciable to Mr. Mayes. 

Mr. Mayes ^pressed his gratitude to the Society, and withdrew. 

The correspondence on the Ross Testimonial already publisbed, having been dispoeed of, the 
following letters from Lieutenant Maury, of the Observatory at Washington were laid on the ta- 
ble :— 

National Observatory, Washington, 8th March, 1851. 

Dear Snt,— •! have this morning your favor of l7th January hist, for which, and your kindness 
be pleased to accept my thanks. 

The volumes of Transactions have not arrived : I presume though that they will be her^ in 
the course of a few days. I shall present, in your name, the duplicate copy to the National 
Institute Washington. 

Your best plan, perhaps, to send parcels for this country, would be to send them to me, and I 
will with pleasure, distribute them according to your wishes. 

I lend you six complete Mta of my Wind and Current Charts. Please accept one set for 
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yonneU; present another set to the Bopibay G^ographi<»l Society, and dispose of the othera «• as 
It aeemeth good aoto yoa.'* 

I alfo send yon, fpr like 090 and disposal, a number of pamphlets, six copies, on the relation 
betwen Magnetism and the Circulation of the Atmosphere. This paper is from the forth- 
ooming Tolume of Observations : a limited circulation only lias been ^ven to i1^ tnd I should be 
pleased, if the same be in oonformit^ with your rules, to have it read before your Geographical 
Society. 

I did not l!sel myself capable of offsr^gyou any advice worth having as to the publication of 
the very valuable Charts which you iuive in process of construction. lam very much in want 
of materials for my Chartj^ relatjpg to your ^ea8,-7^d tliis occurs to me. If vou cai^ ^ain ^oefs 
to any number of old log books, wlUch contain ^ direction of the urind pnce tof evei;y eip;ht 
honrs^P and which give didly th^ temperature of aif and water| thpiipph this last shal^ not be ^ lin^ 
qua non, I will pay for abstracts thereflrom at the rat(^ of two cents the day^r^. ,e. frappoae ti||i 
copyist makes the abstract from the log of a vessel tiiat has been 100 days at sea, he will receive 
therefore $!• 

The tracks which I wan^ on theee terms^ irelate tp the In^an OcefH^ pn^y»: ^galUi^g i^ia^ the 
Indian Ocean which extends South from Asia between AfHca and New Ho^and and which is to 
the Westward of aline drawn from New Gidana to China. This is the region as to which I am 
most lame of materials, and for abstracts of which I win agree to pay as above. If you deem it 
expedient to employ one or more copyists on these terms, yon are at liberty to retain copies of 
any or all of such abstracts for your own work that will l|S of use to yon. I have employed 
copyists at this rate of 2 cents per day for other parts of the ocean, and a quick writer can easily 
earn dirs. 6 or din. 8 ^ da^ 

1 diall, in the course of a short time, do myself the pleasure of sending yon other forthcoming 
PjsbUyoptions. Yon will from them perceive the actnid advantages which the practical 
Navigator has derived from these Charts, stated in the least favorable forms. It diould afford 
enooon^ement to the generous spirits that synapath&se with you in your noble efforts. 

I shall be happy to receive the GeogmpUeal papers to which yOu allude. 

I have succeeded in tracing, out tiip Ipcalitv of t^o stre^n^ pf wa^^ 7^^F l'^^ ^JP ^^ 
genesis in the Indian Ocean, and at least two streams of cold water that run into it. 

One of the former has Its exodus through the straits of SCalacca, yfi^tii if^tieni ^0^^ iMlVI $^9*9 
of o ur Gulf stream. I am in pearcl^ of an<^<9r. ,w^f!h I h^vp rea^n^tp bpileyeTo nght to be 
^md somewhere between New Holland and Borneo* Perhaps this joins the other, for it is now 
well established by my researches, tiiat Origon owes its mildness of climate to the hot waters of 
a ** Gntf Stream" in tlie North Padflc. The Northern Indian Ocean with its fleas, Bays, and 
Gulft, is the cauldron which performs the office of a furnace in tempering the climates of Nortii 
Western America as well t^ of New Zealand and Extratroplcal Australia. 

However, I have made it a rule not to offend prejudices by venturing speculations in a^yance 
of my work, and I should therefore conform more strictiy to this rule by saying that I have some 
iaJications of sneh eurrents. -'' ^ 

I shall send this and the parcel through yougr Ji^ents, ^mltii , pder ^ Qp. | tj^gnf^ |y|^ I 
cannot send it without cost to you ; pu^ this I gui dp vH^f tp tfM\f iMjp^s. 
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If yon will have the kindness to direct fonrtrd any thing that you may send to care of my 
Agent, George Mooning, No. 90 Wall Street, at York, it will reach in safety. 

Your much obliged friend, 

M. F. Mauby, 
]>r Geofge Buist, L. L. D., F. B. S. &o., Secretary to the Geographical Society, Bombay. 
h P* S.-— I also send three copies of my ** Gulf Stream." 

National Obeerratory, Washington D. C. 

April 2l8t, 1851. 

Mt Deaa Sib,— I have this morning your esteemed favor of llarch 3rd. On the 8th of same 
month I wrote in acknowledgment of your former communication, and thinking perhaps that 
I might possibly assist the Society, while I served myself, authorised you to have copied, abstracts 
of seajoumals, according to form, at 2 cents per day. 

I hope that letter has reached you, and that I have been understood with regard to the offer. 

None of the packages^alluded to by you have been received, except the copy of the Bombay 
Times containing the discussion, relative to the Charts, which took place in the Society. I 
thank you heartily for it. 

In the exercise of the discretion thus given, and in behalf of Dr Buist and the Society, I. 
present the set of the Transactions of the Bombay Geographical Society alluded to above, to the 
Library of the Smithsonian Institute. I shall so inform the Doctor. 

Bespeotfkilly, &c., 

(Signed) M. F. Maurt. 
Fbov. Joseph Herrt, Sec. Smithsonian Institute, Present. 

The following Letters, Papers, and Book, received since last meeting, were laid on the table, 
and their donors desired to be thanked for the same :— - . 

Lbttbbs. 

From Dr. McPherson, Bolarum, dated 21st July 1851, presenting thanks to the Secretary for 
his communication of the 8th instant, and informing of his being uiutble at present to avail 
himself of his friendly offer to procure the instruments in the mode proposed by him. 

From Lieutenant A.B. Eemball, Bagdad, dated 15th April 1851, enclosing an order on account 
of his subscription for 1850-51. 

From Captain S. B. Haines, Aden, dated 19th July 1851, enclosing an order on account of 
his subscription for 1851-52. 

From Dr. Impey, Indore, dated 7th August, enclosing an order on account of his subscription 
for 1851-52. 

From Messrs Smith, Elder & Co., London, dated 24th June 1851, informing of thehr having 
forwarded by the steamer of the 20th instant from Southampton, a small parcel containing a 
silver Chronometer Watch. 

FromA.Malet, Esquire, Chief Secretary to Government, No. 3561 of 1851, dated 6th August 
1851, under the Political Department, transmitting, for presentation to the Geographical Society 
In the name of Government, and for publication, should such be deemed by them advisable, a 
•opy of a report on the * Toorun Mall' by Lieutenant Thurbnm* 
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From Meanra. Smith, Elder and Co., London, dated 7th July 1851, enclosing Mr Dent's account 
for the chronometer, (since received), and intimating of their having paid Messrs. Denney, 
Cleric and Co., £ 2.10.8. Also informing of their having shipped per ' Seringapatam' a case 
containing charts received by them from Lieut. Maury, for the Bombay Geographioal Society. 

From Lieutenant Maury, National Observatory, Washington. From Colonel Sykes. 

Papers. 

Beport on the Toorun Mall Hill, by Lieutenant Thurbnm, addressed to B* M. C. Hamilton, 
Esquire, Besident at Indore. Presented by Government. 

Metbobolooioal Observations. 

From Calcutta, Trevandrum, and Belgaum, for the month of June 1851. 

From Sattara, for the months of Biarch, April, May, and June. 

'From Dharwar, BhooJ, Ahmedabad, Sawuntwarree, Ports of Cuddalore and Coconada, All. 
baugh. Civil Hospital Kolapo or, and Broach, for the months of April, May, and June 1851 . 

From the stations of Secundrabad, Bellary, Cuddapah, Eumool, Coimbatoor, Madeira* Penang, 
Trichinopoly, and Cochin, for the month of May 1851. 

From the stations of Cochin, Compta, Calicut, Bangalore, Mercara, Hurryhur, and French 
Eocnr Garrison Hospital Trichinopoly, Jail Hospital of Palamcotta, Garrison of Cannanore, 
snd Zillah of Mangalore, for the month of June 1851. 

Statement showing the numbers and details of the Military Guards employed in the Zillah of 
Rutnaghenry at the requisition of the Collector and Magistrate, for the month of June 1851. 

Meteorological Begister of Observations taken with the Aneroid Barometer and Mason's 
Hygrometer overj.2houwfrom 6 a. m. to 4 p^ m. daily, from .lfltJ|archtothe 15th June 1851, at 
Bsm androog, by Gi^tain^XrBrDallas, Deputy Assist. Qr. Mr. General, Ceded Distiiot8r~^ 

Book. 

' Annual Beport of the Elphinstone Institution for the year 1850. Resented by the Board of 
Education. 
Other notice matters having been disposed of, the Society adjourned. 

Commander Jenkins gave notice of a motion in reference to the letters of Lieutenant Maury 
to be brought forward next meeting. 



The ordinary Monthly Meeting of the Bombay Geographical Society took place in its rooms,' 
Town Hall, on Thursday the 11th September, 1851— .Captain GBiFriTH Jeitkins, I. N., in the 
dMdr. 

pRBSBirr. 

■ John mtcbie, Esq. • Dhui^jeebhoy Framjee, Esq, ; Vinayakrow Jagonatl\}i, Esq., and Pro- 
fasorPatton, Secretary. 

Before the Meeting proceeded to any of the usual business, it was moved by the Chairmang 
nd seconded by John Bitchie, Esq.,—- 

Tliat the Society record ito deep and sincere regret for the awfully sudden removal of Cap- 
tta J. C. Hawkins,. L N., one of theur Vice Presidents. 

Tlie minutes of last Meeting boring been read and confirmed, the Chairman stated that in 



ukwiiMi to ^ iiottee o^ motion given by him al last tiCeeUhg, lie sliould not propose anythinf 
)to the Society, but leave to the iseoretaries to reply to Lientenant Bfaniy as they considered best. 

The Secretary raad tbefoUowiiig paper on the Correction of the Barometer for Freasore of 
Moisture : — 

This Society has always taken a great Injkerest in all qnestions connected with Meteorologyt 
and I hope they will now bear with me while I make a few remarks on a question that is at 
^present exciting some attention. I mean the influenoe of the vapour In the atmosphere on 
the barometer. According to the rec^ved theory, vapour mingles with the dry air of the 
atmosphere as if the dry air were a TaraumtoYty'fmdbonseqnebil^ its elastic force is added to 
that of the air, andihfiirlitiltea fbrcelsUieWnbythe height 6f the iMfromJBter. It Is of great 
Importance thatthis question should be decided^ for observations on the barometer can be of 
little use until we have some knowledge of what they really indicate. If the proportion of 
vapour to the other constituents of the atmosphere were constant, it would be a mattw of 
tndiffSrence what thai proportion is ; but we find that its variations are greater than those due to 
'iB^' bth^ (biittte. it U therefore necestery to decide whether the tension of vapour is additive, 
or simply takes the place of a portion of dry air. The latter podti<m ta what I wish to niaintain. 

^^ lacorfebtkifM^ Of tlie present mode of asdertaining the weight of dry air in the atmoq;»here« 
'dii^ 1i^'(^blilkiuddia two vntj^ by shewing that the foundation of the theory la fUse, 

or that the results are inconsistent with the known state of the atmosphere. 

tit ^tii^ tiie^ ^k W longhtid sway among Chemists and Natural Fhiiosophers that one 
gas is li Viib(tohi ki aU others, ahid that consequently the eliasUe force of a mixture of gases is 
<be Bidn bf the ikUtto f6r^ Icif the ftej^^tie gises, ts the n^eUy ^s of the ^o!e. It is ikn- 
tMdBfeBArr to' midtlpl jf kteUk^Kttles on' tbhr p6int, for it h ebt^hked i^ith the vMiOle mddern ^^stem 
of Meteoi<sl6|s^. tt^. diSittffier, of th» koyal ObseW&tbi^, biis t^t^it It very dlitittefly. *^ As iii 
an atmosphere of pure steam, the force (tf itat ttie earth's surfoce would be its wdght, so In a 
mixture of. atmospheres, the elastic force of each at the earth's surfSaee Is the weigfai of the 
whole atmosphere of each kind. Therefore the elastic fmrce of vapour representing the weight 
of the entire mass of aqueous vapour diffused throughout the atmosphere* expresses t be pressure 
on the surface in the cistern of the barometer produced by the vapour present in the air at the 
tfaue 6f tfbieWatton-, i^d it therolit^e biobines a correotfon to i>e applied subtraotlvely to all 
readings of the barometer, to obtain from them the pressure of the atmoi^here of dry atr.'* 
Both of these principles we question,— •that the elartic force of the separate components at the 
•arth's. surfkce is the weight of the atmosphtee of eich kind| and that th^ pressure of vapSnr 
becomes a correction to be applied subtractlvely to bbtafai the pressure Of dry sir. Now i 
very simple experiment will show this. Place a glass Jar over s candle standing on a tabled anld 
depress the jar until It is within about a te^ith of an Inch from the table ^on which the candle 
Is standing. In less than a minute the candle wlU be extinguished. Now.thia can only be 
jSKplalhM by sbpptktfhg that ihe gaSes witiiih the jair prevent the Ingress of the oxlgen to take 
the place of that which has been consumed by the light. If the nitrogen within were a vacuum 
to the oX^en, theire is sufficient pla^ f^lt to ent^. The one gas theretore ddes itot u{K>n 
the other. The same thing is seen in many chemical etperlmehts, Where one gas, such att 
chlorine, behig put into a vessel drives the other ont. If then one gas presea on Another, aind 
when intermixed removes It from its origfauil posltton, there is no reason vrhatever fbr teppeosu 
ing that the same does not take place between air and vapour. It is unnecessary here to enter 
kora ai tsogtli oo this sat^jectt which Is mon properly • question of Na^ftl FbU<w>phy, my 
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q)^M b dm^ly to dtrfe^t iittentloii, to its betting on Meteofotbgy. it the oxygen and nitrogen 
of tbe air can tet npdn its vapour, It is no longer tme that the elastic force of the mpoar at 
the Bdrfkce 1» the weight of the superincumbent Tapoor, And consequently, it would give a very 
Use idea of th^ quantity of dry Air to subtract the tension of vapour from the height of th« 
bti^meter in Ordet to find the weiglit of the dry air. 

Sod. But the incorrectness of this mode of correcting the barometer for pressure of molstur* 
will be perhaps more dearly established by showing that the quantity of vapour required to 
produce the iension st the surface cannot exist in the atmosphere. The data required are th9 
teMlon, and Weight in s cubic foot of air, of vapour at various temperatures, and also tiie tem- 
pentaie «lrait vwrlous heights above the surface of the earth. Tbefinttwo are very well known* 
and may be found in vHriouB authors, easily accessible In the Greenwhich Meteorological 
bbeervatkonk for ld47, hi the Bombay Observations for the same year, In GUudiler's Tables, and 
hi the Mannal of Physical Research now being prepared by my colleague. The law of th« 
decrease of temperature according to the height above the surface, is yet unknown, but a suffl- 
Mem nmaber bC ejqperhnenta iM^rft been made for our present purpose. The limit of perpetual 
lifow «t tK6 ^qtaitdr la lerilOMB 18000 feet above the surface, and at the outer Ihnitof tha 
atouhB^ainB i^e «ir must hard ^e temperature of space which M. PouiUet has proved to be lower 
tluM |li*/poi«t<«t'Whioh eavbooio acid becomes a solid. If the temperature were accurately 
laoilrb kt bvery point of a vertical line, it would be a simple question of arithmetic to find the 
^olia wbight of vapour thai would saturate each part, and this mi^t then be oompare4 
with tiie tension at (he lowest point in order to discover whether the tension ie 
l^rddneed %ta0Dy by the weight of th» superincumbent vapour. Ibave made this caU 
MUftlon'^ib the t#b fdlioWing series of dMbmtlohd made by Humboldt in South America, and 
Gsy Lnssac at Paris. 

Gay Lussao. 
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in Afder totakto the moat nnfkvoiirable rappoettlon 60 my own tlews, I kMnnne that the air 
between any two points of which the temperatures are known Is satuxatlBd wiUi vapour of the tem- 
perature of the lower point. The calculation will stand thus. 
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[t appears therefore, that the total weight of a oolumn of yapour of 19686 feet in height, and 
base a square foot, would be 130531 grains if the dew point were 81^35 at the base and the whole 
colunan saturated. At this height the barometer would stand at about 13 inches, and conse- 
quently only 3-7ths of the atmosphere exists above that height. In the case of this Tapour there 
must be a much smaller proportion of the whole above this height, because, unlilce the air, it is 
condensed by cold. If one half be added to the above sum, the whole weight of vapour that oao 
exist will be equal to 195798 grains. But this weight of 195798 grains Is only equal to a column 
of mercury of 395 inches, because a column of mercury of the same base and one inch high is 

495,833 grains. "Wlien the temperatures are assumed the same as in M. Gay Lussac's experiment, 
the total weight of a column 22,885 feet in height is 181,190 grains ; when the temperature of 
the dew point at the base is 87^-35, if one half be added to this for the vapour above this h^ht 
the total weight will be 271,195 grains, or equal to 518 inches of mercury. 

In the former case the total weight is only equal to the tension of vapour at the temperaturt 
of 63% although the air was assumed to be saturated at the temperature of 81% and in the latter 
the weight is only equal to the tension of vapour at the temperature of 62°, the actual tempera- 
ture being 87° '35. 

In the Bombay Observations which we have just received, there is frequently a pressure of 
moisture above an inch, and we have seen that the weight of all the vapour that can exist In a 
rertlcal column when the temperature of the lowest point Is 87'35, would only produce a pres- 
sure of moisture equal to 588 inches. Of course the temperatures wtiich have been assumed 
are not strictly accurate, but from the mode of calculation the error will be on the side of 
excess of vapour. Every thing being taken into consideration, I do not think that there Is ever 
as much vapour in the atmosphere as would produce a pressure of half an inch of mercury. I have 
applied a simlar calculation to the theoretical temperatures at various heights given by Sir John 
W. Lubbock in his essay on Heat and Vapours, and as the height can be divided Into a greater 
number of intervals, the result is probably much nearw the truth than those given above. I do 
not insert the calculation, because it gives a much smaller amount than has been found from 
actual observations, and because the law of temperatures given by him maybe objected to. 

In this calculation we have endeavoured to find what would be the weight of the vapour that 
can exist in the atmosphere, and we have found that it by no means corresponds with that indi- 
cated by the tension at the lowest point, but the same may be proved, perhaps more satisfactorily, 
by calculating what quantity of vapour would be required to produce the pressure at the lowest 
point. If this be found greater than can exist In the air. It will be an ad-absurdum argument 
against the theory we are combating. The following table gives the temperature of dew point, 
elastic force of vapour, the number of grains in a cubic foot of vapour, and the height to which 
an uniform column of vapour must extend, so that its weight should be equal to tiie tension at 
Its lowest point. The second and third columns are taken firom Glashler's tables, and the fourth 
is calculated thus— when the dew point is 30° there are 10<61 grains of vapour in a coble foot of 
air : how many feet high must the column extend so as to produce the tension of 1«001 inches 
of mercury, the weight of one Inch of mercury «n the same base of a square foot being 495,883 
grains ? The answer Is 45,913 feet. 
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The results given in the last oolumn show, what amount of raponr must exist in the atmos- 
phere to produce the tension at the lowest points and this is so much greater than what is pos- 
^le .under the known conditions of the rapid decrease in the temperature in ascending the 
anrfaoe, that I feel quite satisfied that the theory cannot be maintained. The science of M«te> 
orol<^ has frequently suffered flrom too ready reception of first principles, and the attention of 
Its promoters has been turned from questions of real importance to the science to others of only 
local Talue< For example, this reception of the theory of the hygrometer, and belief that it gate 
the total quantity of vapour, has discouraged any attempts to approximate, to the truth by other 
means. Up to the present time f do not Icnow of any series of observations on evaporation that 
are of the slightest value. It is obvious that those made in shallow vessels either in the sun or 
siiade, exposed to a current of air or protected from it, do not represent anything tlut takes place 
over any considerable portion of the earth's surface. I would therefore recommend to the 
Society to endeavour to obtain, from different stations on the coast, the Biauritius, and other 
places, observations of the amount of evaporation from the surface of the sea, tanks, and 
earth. The eraporation from the surface of the earth [might be obtained by an instrument 
such as was suggested by Dr. Buist some time since, but inserted into the earth so as to be in 
exactly the same circumstances as the surrounding soiL The evaporation from the surface of 
the sea which is the most important element of the total evaporation, would be easiiy found 
by the evaporation from the surface of a vessel sunk into the sea so as to have the water within 
in exactly the same physieal conditions as the sea itself. 

To prevent any misconception of my meaning, I must repeat, that while I deny that the 
correction of the barometer for pressure of vapour is to be made by subtracting the tension of 
vapour at the surface. I do not believe, as some have done, that the presence of vapour 
diminishes the only thing that we can with confidence assert on the subject is, tliat the baro. 
meter shows the weight of the whole vertical column ; what may be the weight of the several 
parts, depends on their vertical distribution. This principle carefully examined, will lead to 
some interesting results, to wliich I hope soon to be able to direct the attention of the Society. 

A discussion ensued in reference to several points connected with this paper, and Command- 
er Jenkins volunteered to commence a preliminary series of observations in Bombay Harbour 
in the manner suggested. 

The maps, charts, and globes, of the Boss Testimonial, having just been opened, were exhibit, 
ed before the meeting, and the committee which had been appointed at the last meeting 
to superintendent the disposition of them, commenced operations. 

The following letters, papers, and books, received sinoe the last meeting, were laid on the 
table, and their donors desired to be thanked for the same. 

LfiTTBBS. 

1. From Dr Morehead, Principal, Grant Medical College, No, 50 of 1851, dat«d 15th 
August, transmitting for the Library of the Society, a copy of the Report of the Grant Medical 
College for the Session 1850-5 U 

2. From Brigadier Reid, Ahmednuggur, dated 27th August 1851, acknowledging the receipt 
of the Society's letter of the 20th instant, and informing that Captain Gaisford, Instructor of 

the Artillery Depot, or Surgeon lifackenzie, of the Artillery, will be most happy to take charge 
of the self-registering wind and rain-gauge the S ociety contemplate employing at that station. 

From Commander Montriou, Superintendent of the Observatory/dated 25th August, forward. 
log, by direction of the Right Hon'ble the Governor in Council, for presentation to the Bombay 
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Qeogmpbioal 8Qo!«ty» I eopf of tht Sod pMt of ttw Obaenrations nuklo at iht CoUibA ObterfuKl 
for 1847. 

From ConmMUidar Uootrioa, taptriiitoodent of the CoUb* ObMrratopy, forwavdtag t evf^ 
of the resalts of Blagnetical and Meteorological Obflerrations made at the Royal ObeerrateiTt 
Oreenwieb* eent flmn the Boyal 8eelety for preeentaaon to the Bombay Qeographfeal Soeletyw 

From Captain H. B. Turner, Snperintending Engineer, S. P., Poena, dated 5th September, 
acknowledging the receipt of the Society*! letter, No. 62 of 20th August 1851, ontheiQl|)eolef 
flte regietering wind and rain-gauge the Society contemplate establishing there. 

From C. M. Harrison, Esquire, Ahmedabad, dated 1st September| enclosing a hoondeo for 
Bi. 30, on account of his subscription for 1850 and 51. 

Books. 

1. Annual Report of the Oraatliedima College for the session 1860-61. Prawsitod pj Iht 
FrindpaL 

t. Journal of the Indian ArcMpelago and Eastern Aila, for Bfay 1811. r res em ed i bj Oo- 
venunent* 

"^-^^ 9. A Grammar of the Punjabi Language, idth Appendices. Presented Iqr Sir Henry EIHoC. 

^^^-4. A Geographical Descriptfon of the Puojaub in Punjabi. Presented by Sir Henry ElUot. 

^^^ 5. Journal of the Ceylon Branch of the Boyal Asiatic Society, for I860. Prasenlad Iqr the 

Sooiety. 

V. 0. A Memoir upon the Geological Action of the Tidal and other Currents of the Ooeao. 
By Charles Henry Daris, A. M., Lieutenant U. S. Navy. 

7. Bombay Met«orological Obser? ations, Part II. for 1847. Presented by GoTcmment. 

i. Results of the Msgnetical Obserrations made at the Royal Obserfatory^ |Qree9wioh, for 
1849. Presented by the Royal Socle^. 

Papbbs. 

Meteorelogiesi Obsenationt firom Caloutta, Belganm and Treraadmm, Cur Ibe moiithof 

July. 



Thb ordinary monthly meeUng of the Bombay Geographical Social^ toolc ptoo« lmlM» 
rooms on Thursday the 9th October — A. Malet, Esq^ chief secretary to g^wmnmmtf in tht 
chair. Present-— Commander G. Jenkins, I. N. ; Dr. B. Haines ; S. S. P^ddnson, ^^|. ; 
Manockfee Curse^ee, Esq. ; and Dr. Buist, joint secretary. 

On taking the chait, Mr. Malet moved—" That the Society do record an ezpreision of the deep 
grief it experiences for the loss of one of ^e oldest and ablest of its members — Captain J. P. 
Sanders, I. If .» whose contribudons had so often adorned tiie pages of their Transactions."— 
Seconded by Commander Jenkins, and agreed to unanimously. 

The following Report of the Committee appointed to arrange for the disposal of the Maps 
and Charts recelred by theRi^astfaan as part of the *< Testimonial,*' was read :— 

Rbpobt of tub CoaixiTTBB OB THB ' Ross TbSTIMONJUJm' 

M The Committee proposed that a book-case be provided to contain the charts and books, to be 
placed at the south end of the room, where thsy propose to place the painting of Captain D* Boss 
ever il, whara at prweat the paiiittng.of Syr C. Malcolm is ; and to place in iwo laiya boaei, open 
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Lettebs.— From C. Meldmni, Esq., Royal College Mauritius, dated 20th Au?.) 1S51, acknow- 
ledging the receipt of the Society's letter of the 6th of March, and informing that a copy of it was 
forwarded to his Excellency the Governor, I. M. Higginson, Esq , to which a favorable answer 
was received from His Excellency, and accordingly a public meeting was held on the 1st August, 
and a Meteorological Society was formed. From C. Meldrum, Esq , dated 22nd August, 1851, 
acquainting of the arrival of the instruments per " Teazer," from Bombay, and presenting his 
best thanks to the Society for their present of the last four numbers of their Transactions. From 
Captain R. Fhayre, dated Fhoonda Ghaut, 15th September 1851 enclosing a draft for Rupees IS 
on account of his subscription for 1850 61. From J. Jamieson, Esq., " Telegraph and Courier" 
Office, dated 7th October, 1851, forwarding for the information of the Gisographical Society, a 
register of tlie thermometer kept at Kurrachee from 1st July, IS50, to 30th June, 1851. From 
J. G. Lumsden, Esq., Secretary to Govt> General Department, No. 3822, dated 7th Oct. 1851, 
forwarding, by direction of the Rt. Hon*ble the Governor in Council, a copy of n map of 
liorneo, for tlie use of the Society. From D. F. McLeod, Esquire, dated Dhurmsala vid Kangra, 
26th September, 1851, forwarding a Hoondee for Us. 15, his subscription for 1851. 

Map. — Map of the Island of Borneo. Presented by Government. 

Mbtborolooical Obsbrvatioits..— ^From stations of Kamptee, Penang, Cuddapah, Kumool, 
Coimbatoor, Secundcrabad, St. Thomas's Mount, Guntour, Tavoy, and Mergui, Garrison of 
Bellary and Cuddalore, and Civil Dispensary Nellore, for the month of July, 1851. From sta. 
tions of Bangalore, Mercara, Hurryhur, French Rocks, and Calicut, garrison of Cannanore, and 
zillah Mangalore, for the month of August, 1851. From Bagdad, for May and June. From 
the ports of Cuddalore and Coconada, for July, 1851. From Kurrachee, R(\Jcote, Surat, and 
Pahlunpoor, for the months of April, May, and June, 1851. From Sattara, for July and An- 
gurt. From Trevandrum, Calcutta, and Belgaum, for the month of July. 

The Secretary stated that the Observations from Bagdad wore of peculiar value, as being the 
first that had reached the Society from this quarter : it was to be regretted that Dr Hysiop had 
not been provided with a good barometer in place of an aneroid, and that the hours of 10 and 4 
had not been adopted as those of tlie barostice, which they would, in all likelihood be found to 
be, in place of 9 and 3 ; or that a few observations bad not been taken to test the question. At 
they were, however, the observations were of much interest The aneroid gave the latitude 
of Bagdad about 1200 feet :— the daily range was extremely small, and not very regular. 

The mean range of the aneroid for May and June in Bagdad, lat. 33° 17' 40', long. 44^^ 25', 
was as follows: — 

6 a.m. 9 a.m. noon. 3 p.m. 6 p.m. 

May 28 764 29'798 28-^01 28*770 i8-756 

June 28-653 28 6s8 28-670 28-655 lS-599 

The mean .of May made the barometer higher at noon than at 9 c*olock ; — the range betwixt 

9 and 3 was no more than *028— that for June was '032. In both cases the mercury was lower 

at 6 than at 3 p- m. ; in India it was always higher. Our northernmost barometer stations in 

' India are but little to the south of this,— >yet the tides obey the sub-tropical law with the utmost 

/ regularity. 

No. I.— Taker, from manuscript hourly observations. 

No. 2.-— From printed observations as taken at hh. 40m- a, m., 3h. 40m. p. m., and hourly 
on the 2l8t of each month, under the direction of T. G. Taylor, Astronomer, Madras. 

No. 3. — From printed observations as taken at 9 30 — 10 — 10.30 a. u,, 3-— 3 — 30 — i p. m.» 
9.30 — 10 — 10.30 p. M., and hourly four times each month, by Mr. Mayes. 

No. 4.— From printed hourly observations, by T G. Taylor, Astronomer, Madras. 

No. 5.— From manuscript observations at 10 a. m., and 4 p. m., by Surgeon B. S. Chinenn. 

No. 6. — From manuscript observations at 9.30 ▲. m., 3.50 p. h., and 9.30 p. m., under th* 
direction of Major L. G. Jacob. 

No. 7. — From manuscript observations at 10 a. m., and 4 p- M.,by Asst. Surg. T. Fletcher. 

No. 8. — ^From published observations by Lieutenant Colonel W. H. Sykes. 

No. 9. — From printed hourly observations by Dr. G. Buist. 

No. 10. — From printed observations from the Surveyor General's office, Calcutta. [Pord. 

Do. 11 and 12. — From manuscript observations at 9 30 ▲. m., and 3.30 p. m.» by Asst. Sur. 

No. 13.-— From the Bengal Asiatic Socieiy*s Transactions. 

No. 14. — Manuscript observations at sun rise 10 a. m., 4 p. m., and 10 p. m., by Dr. Don. 

No. 15. — From the Bengal Asiatic Society's Transactions. 

No. 16 — Manuscript observations as received through Colonel Sleeman from His Majesty 
the King of Oudo's Observatory. 

No. 17.—- From manuscript observations from Mr. Pyle. 

No. 18. — From the Bengal Asiatic Society's Transactions. 

19. Ditto Ditto. 

20. Ditto Ditto. 

21. Ditto Ditto. 

No. 22, 23, 34, and 25.— .From printed honrly observations, edited by Lieut. Col. Sabine. 
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From these it will be seen that the barometer north of the line is invariably highest near the 
winter, and lowest near the summer, solstice, — and this without any reference whatever to the 
occurrence of the wet season or fall of rain at all : it holds equally at Bombay when our 
rains are at their height as at Madras in the middle of the dry season ; at Aden and Kurra- 
eheo, almost rainless stations, as at Calcutta or Lucknow. As a general rule, the annual range 
enereasee, and the amount of daily tide decreases, as we recede from the equator ; Adm and 
Toronto afifording the most notable exceptions to this. At Trevandrum and Bombay, in 
Western India, the daily range, as well as the mean height of the mercury, is least in June. 
At Korrachee, the range seems nearly uniform throughout the year : at Madras, Aden, Lucknow« 
and Futtyghur, the range is gpneatest when the mercurial column is lowest,— 4o we have some- 
thing beiddes latitude and longitude to deal with, though we cannot tell what it is. The 
aecoraey of aU the observaUons here discussed may be fully depended on : alas t that wo 
•hottld have so few on which reliance can be placed. 



On receiving a collection of Mr. Pyle*s observations through Dr. Spilsbury in May last, they 
■eemed so interesting that they were forwarded immediately to Colons Sykes, who laid them 
before the British Association at Ipswich, as having an important bearing on some of the 
doctrines on hygrometry. 

Some very valuable barometric observations, made by Mr. Pyle, at Fyttyghur, and by Captain 
Barker, all the way from Bombay to Suez Roads and back, were exhibited. Captain Barker 
gave all the four turning-points, but had made his morning barostice at 9 in place of 10 o'clock 
his afternoon at 3 in place of 4 ; so that a rigid comparison with other observations could 
not be made. The Futtyghur observations bore all the characteristics of perfect truthfulness. 

Mean of ' 23 days in Suez Roads, from 20th September to 14th October, 1851, corrected for 
temperature. Latitude, 29^57'. Longitude, 32 29\ 

3 a. m. 9 a. m. 3 p. m. 9 p. m. 
29. 95. 30. 02. 29. 93. 29. 98. 

Range, +.07. — .09. +.05. 

These were taken by one of the marine barometers first sent out by Mr. Adie, which, though 
in other respects a very beautiful instrument, did not read lower than hundredths of an inch. The 
range at Suez would appear to be 11 ttie over half that at Futtyghur only two degrees further 
south ; but then, when we find the mean altitude of the mercury in close accordance with that 
of the Colaba Observatory, our faith in the whole concern was shaken by finding the range at 
Aden, as well as at Bombay, little more than half what we know it actually to be from the 
registers of the observations at these stations respectively. Sir Henry Lawrence had recently 
expressed anxiety to assist in such researches, and it was hoped that through this means perfectly 
aeeurate observations might speedily be had from Lahore, Mooltan, and Feshavrur. The 
observations expected from Mr. George, at Muscat and Zanzibar, had not yet been received,—* 
a circumstance the more to be regretted inasmuch as the extraordinary anomalies at St. Helena 
made it most desirable to have as many observations as nearly under the line as possible. St. 
Helena is in Lat. 5^ 40' 31" S., their midsummer being our midwinter. Here the great 
law holds, and the barometer is lowest in December and highest in June. 

. St. Hslena. 
June and December. 



Ma» 

S8.35S 
28.268 



Min. 
28.286. 

.I98r 



Mean. 

28.319 
28.233 



Daily 

Tide. 

.066 
.070 



Tearly 
Range 

.154 



Lat. S. 
15<^6'41" 



Long, W. 
B<'40'31"5 



(I 



/ 



c. 
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HoBART Town, Van Diembi«*s Land. 

June and December. 

29.686 I 29.626 I 29.656 I .068 I Lat. S. I Long. E. 

29.853 I .781 I 29.817 | '072 227 [ 42o52'5" | I47''2r5" | 105 feet 

Here it will be seen that both the daily and yearl^r ranges decrease to a mere fraction of those 
at corroBponding parallels of northern latitude. At Lat. 30° N. and Lat. 31° 2' N., at an alti. 
tude of 1800 feet, with a barometer at 15 inches, Lieut. Strachey found the tides as regular as they 
are in the plains of Hindoostan — .057 to .043 — say .050 — if we may assume the tide throughout 
the year to be about one-three-hundredth part of the length of the mercurial column, say at Bom. 
bay, which it nearly is, we should have the range at this high latitude reduced to thelerul of the sea 
above a tenth of an inch, or greater than it is in August in any of the stations enumerated. By 
the time we reach Toronto, 9r-8», Lat. 43 ® , all these laws have either broken down, or become so 
masked by constant irregularities, tliat they are only discovered in masses of means — as it is 
equally at Hobart Town Lat. 42 * S., though in these as in all cases, indeed, it is traceable 
through a sufficiency of mean observations. In a matter of so much interest and mystery, the 
great thing is to get a sufficiency of observations to ascertidn the rule followed by the facts->- 
these furnishing the only means of obtaining an explanation of the cause. It is sad to think that 
so much time, money, and labour, should be thrown away/ in pursuing the system usually adopted 
by the local governments of India, where everything must be done in accordance with form, and 
which, if form be attended to, nothing more is looked for. There are at present a vast number 
of observations being made all over the country under the authority of Government : from the 
returns occasionally received by the Society there cannot be the slightest doubt that in nine- 
tenths of cases the time and money so employed is thrown away • there are no means of suffi. 
clently instructing or superintending the observers, excepting through the direct instrumentality 
of meteorologists — ^no books or manuals of instruction will, in India at all events, suffice. The 
number of meteorologists amongst us is marvellously small, and none of them are ever consulted. 

Dr. Buist laid before the meeting a paper on the volcanoes and volcanic regions betwixt 
the eastern shore of the Bay of Bengal and Gibbel.Tier in the Red Sea, betwixt the parallels 
of 10** and 26° N. It will be found amongst the papers. 



The Ordinary Monthly Meeting of the Geographical Society took place in their rooms, on 
Thursday, the 13th November,— Captain Estridge in the Chair. 

Present, — Captain Griffith Jenkins, I. N. ; Manockjee CursetJee, Esq ; Dr. G. Buist, and 
professor Patton, Secretaries. 

The minutes of last meeting were read and confirmed. 

The maps, charts, and reports, forwarded by Lieutenant Maury, from the National Observa- 
tory, Washington, were laid on the table, and greatiy admired by the members present. 

In referring to the mode of determining submarine currents still practised, as described in 
the Washington Report— tluit of lowering a heavy kettie or a gigantic log to the depth required, 
and then making it fast to a float on the surface,— 'Dr Buist described his improved current 
measuring instrument, which promised to fulfil the ends required in a manner more worthy of 
the present state of science. It had, with the instrument described in the last year's number of 
the Transactions, been found so difficult to exclude the sea water from the compass at very gref t 
depths, that it was considered more expedient to admit it at once, protecting the needle, if 
necessary, from rust by varnish or electrotype gilding : tliis had been found to answer perfectly, 
and enabled the instrument to be very greatiy lightened and simplified, the original principle of 
sgjDttructionbeing retained* The velocity of the current was determined by a littie fiy, like that 
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of a patent log or \vindov ventilator, and the instruments, which had been careftilly tried at 
moderate depths, and seemed to answer to perfection, could in this fashion be made up for 
bttwizt Rs. 25 and Rs. 30 ; a minute description of it, with a drawing, will appear in next 
number of the Transactions. Parties dedring o be provided, can be so through the Secretary 
to the Society. 

The following is a list of the letters, &c., laid on the table of the Society : 

LETTBBS. 

From J. G. Lumsden, Esquire, Secretary to Government, Marine Department, No. 963, dated 
1 1th October, acknowledging the receipt of the Society's letter No. 50, of 22nd September, and in 
reply stating that the Right Hon'ble the Governor in Council approves of the arrangements 
therein proposed in reference to the establishment of self-registering wind and rain gauges at 
Foona and Nuggur. Also requesting^ to communicate direct with Captains Studdertand Gaisford 
on the subject. 

From J. G. Lumsden, Esquire, Secretary to Government, Marine Department, No. lOIO, 
dated 23rd October, stating that the Right Hon'ble the Governor in Council considers it will be 
preferable for the Geographical Society to forward their bills for printing the Meteorological 
Observations to be disbursed after the work is completed. 

From H. B. E. Frere, Esq., Commissioner in Scinde, No. 2198, dated 18th October, enclosing 
copies of a report and rules agreed on at a meeting of subscribers to a project for establishing a 
public general library at Kurrachee. Also requesting a copy of the Society's Transactions 
for the use of that library, and any other support that the Society may be, from time to time, 
able to afford them in their enterprise. ■ 

From C.Meldrum, Esquire, Royal College, Mauritius, dated 22nd September, transmitting an 
order on Messrs. Bamett, Hoares, and Co., for £14, on account of instruments purchased by 
him from the Society. 

Froni J. S. Law, Esqi^re, Collector of Dharwar, dated 18th October, informing of his having 
remitted through the Civil Pay OflBce, Rs. 37, due by him on account of instruments. 

From Lieut. Fergusson, I.N., Superintendent of the Observatory at Colaba, dated 25th Oc- 
tober, forwarding a copy of the Washington Astronomical Observations of 1846, received from 
the Royal Society for presentation to the Bombay Geographical Society. 

From John Connon, Esquire, Secretary to the Chamber of Commerce, dated 27th October, 
forwarding for presentation to the Geographical Society acopy of their last year's report. 

From Lieut. Fergusson, I. N., Superintendent of the Observatory at Colaba, dated 14th No. 
vember, acknowledging the receipt of the Secretary's letter No 67, with 3 sets of Lieut. Maury's 
Wind and Current charts for Caption Montriou, and requesting to be informed whether any 
books accompanied them. 

From CapUin J. Wiiloughby, dated Paunch-Gunny, 4th November, informing of his having 
remitted this month through the Military Pay Office Rs. 42 for a bound set of the Society's 
Transactions. 

From Dr. C. Collier, Neemuch, dated 6th November, informing of his intention to remit Rs. 
12 through the Military Pay Office on the 1st December. 

CHARTS. 

Wind and Current Charts of the North and South Atlantic Ocean, 18 sheets. By Lieutenant 
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M. F. Bianry, Superintendont of the National Observatory at Washington. Presented by the 
«athor. 

BOOKa. 

1. Washington's Astronomical Observations of 1846. Presented by the Boyal Society of 
London. 

2. Report of the Bombay Cliamber of Commerce for the year 1850-51. Presented by the 
Chamber. 

3. The Journal of the Indian Archipelago and Eastern Asia, No. 8, for the month of August. 
1851. Presented by Government. 

4. The Second General Beport of the Dekhan Vernacular Translation Society from the 
13th February, 1850, to the 31st July, 1851. Presented by the Society. 

5. Notice to Mariners, by Lieutenant M. F. Maury, U. S. N., approved by the Hon*bIe Wil- 
liam B. Preston, Secretary of the Navy. Presented by the author. 

6. Paper on the Gulf Stream and Currents of the Sea. By M. F. Maury, Lieutenant, 

D. S. N. . 

7. On the probable relation betvreen magnetism and the circulation of the atmosphere. 

MBTBOBOLOGICAL OBSERVATIONS. 

(By Government.) 

From Calcutta and Belgaum, for the months of August and September, 1851. 

From the Ports of Cuddalore and Coconada, for the month of August, 1851. 

From Sattara for the month of September, 1851. 

From Ahmedabad, Bs\)cote, BhooJ, Alibaugh, Dharwar, Broach, and Civil Hospital Kolapoor, 
for the month of July, August, and September, 1851. 

From stations of Cuddalore, Guntoor, Chittoor, Ponany, Madura, Cuddapah, Cochin, Kamptee, 
Coimbatoor, Secunderabad, Kurnool, Trichinopoly, Nellore, Palamcotta, Bellary, and Saint 
Thomas's Mount, for August, 1851. 

Supplementary remarks on the Meteorology of Scinde during the past year, by Dr. J. Don. 

Meteorological Register kept at the Vizagapatam Observatory fbr the months of July, August, 
and September, 1851. By G. V. Juggarow, Esq., Presented by the author. 

ADEN DIP OBSERVATIONS. 

The following observations for inclination were taken with a dipping circle by Robinson, 
six inches in diameter. It is supported on three screw feet, by which an azimuth circle, 
divided to single degrees, is levelled. This again is read off by pointers easily read to one«tenth 
of a degree, and the pointers are at the extremities of arms fixed to a brass pillar that can be 
moved in azimuth and support. The vertical or dip circle which supports the agate planes 
on wliich the axle of the needle revolves, is divided into fifteen minutes. The instrument 
is provided with four new needles from Robinson, the maker, to whom it was in 1849 sent for 
repairs, and St is in first rate order. Each determination is taken in the usual way with 
sixteen readings after the needle has become at rest. 

The observations are entered as follow :<-— 

(In column A.) The observations are taken with north pole at the marked end A., and with 
the face of the needle on the same side as the face of the dip circle, and with the face of the dip 
circle towards the £. 
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(In colnmn i') The Hine, but nlUi tb* fue ot th« dip olrcU townrdi lbs Wut. 
(In colnmn «') Wilb tbe Dortli pole at vhiiih ii the umg and, but vith tba fue of tha neai 
on tbe coDtni? Ada to Iha face af tba dip olicla towudi the But. 
(In column a'") The ume but vlth tbe dip circle tomrda tba Weat. 

.mUor reUUre poaition of tbe needle whan (ha north potf 
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In Ibis \nif five or six readings were generally obtained in each of the several eight posi- 
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PRESENTS, LETTERS &c. X^i 

1%B Ordinary Monthly Meeting of the Bombay Geographical Society was held in its Rooms, 
l!own Hall, on Thursday the 8th January 1852. 

i Present. 

^ohn Smith, Esquire, in the Chair. 

p. W. LeGeyt, Esq ; R. Haines, Esq., M. B. ; Capt. G. Jenkins, I. N. ; Venayakrow Jago-* 
ttatlijee, Esq. ; and Professor Patton, Secretary. 

The Minutes of the Meeting, held on the 1 3th November 1851, were read and confirmed. 
Member Proposed. — A. Remington, Esq., by the Secretary, seconded by P. W, LeGeyt, 
Baqoire. 

Proposed by John Smith, Esquire, seconded by P. W. LeGeyt, Esq., and carriod i--^ 
Resolved,-!-^" That Arrowsniith^s new map of recetit Aretic Discoveries in search of Sir John 
Franklin, and Arrowsmith's map of Gold Fields in Australia and California be ordered out 
from England ; and generally any new maps of interest regularly as published." 

L ETTBRs Read. 

No. 1138 of 1851, from Colonel Melville, Secretary to Government, Marine Department; 
Nos. 9700 and 10297 of 1851, from Lieutenant W. F. Marriott, Secretary to the Military Board; 
i!nd letters from Captain Becher of tilie Admiralty, Messrs. A die and Sons, Captain Gribble, J. 
Power, Esquire ; TV. E. Frere, Esquire; Captain Gaisford, and John Peet, Esquire, Secretary 
Medical and Physical Seciety, Bombay. 

Presents to the Library. 

I. Journal of the Indian Archipelago and Eastern Asia, for June, July, and September, 
Presented by Government. 

S. Journal of the Royal Geographical Society of London, Vol. zx Part 11. 
'^ 3. Bulletin De La Societe De Geographic, Troisieme Serie Tome xiv. 
^^ 4. The Trial of Lalla Jotee Pershad and others. Presented by the Government of India, 

5, Transactions of the Medical and Physical Society of Bombay, No. X. Presented by 
the Society. 

6. Meteorological Observations made at the Cape of Good Hope under the Superintendence 
of Lieut. Col. Sabine. Presented by H. M.'s Government. 

.^ 7. The General Distance Tables, by Capt. Gribble. Presented by the Author. 

8. The Track of the West India Hurricane of 1851, Sir W. Reid. Presented by Geo. 

VoBuist, Esq., L. L. D. ^ 

Meteorological Obsbrvationb. 

From Trevandrum, for August, September, October and November 1S51. 

From Pahlunpoor, Surat, and Sawunt Waree, for July, August and September 1851. 

From Calcutta and Sattara, for October and November 1851. 

From the Ports of Cuddalore and Coconada, for September, October and November. 

From Stations of Kamptee, Secunderabad, Calicut* Coimbatoor, Cuddapa, Kurnool, Madura, 
Chittoor, Nellore, Guntoor, Bangalore, Hurryhur, Mercara, French Rocks, Pallamcotta, 
Trichinopoly and Cochin, Garrisons of Bellary and Cannanore, Cantonment of Stt Thomases 
Mount, and Zillah Mangalore, for the months of September and October 1851* 

From Belgaum, for the month of November, 

From the stations of Cuddalore and PQimngi for September* 

From Bagdad, for July and An^ustt 
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From Muscfiif, iov June, July, August and ^etttetnbor. 
From Vizagapatam, for October. 

After voting their best thanks to the several gentlemen, for their vel'y valuable presents to th^ 
-Library, the Meeting adjourned. 




The Bombay Geographical Society held its Ordinary Monthly Meeting on the 12th Feb. : present^ 
—Commander 6. Jonlcins, I. N., senior member, in the chair ; Mr. Malet, Secretary to Govern- 
ment ; Mr. J. Smith, merchant ; Lieut E. F. T. Fergusson, L N., in charge of Observatory ; Mr. 
N. Oliver, Assistant Master-Attendant ; R. Haines, Esq.^M. b. ; Venayekrao Jugonnatlijee, Esq. ; 
and Br. G. Buist and Professor J. Fatten, Secretaries. The minutes of last meeting were read 
and appittved of. The motion of Mr. Smith, bk-ought before last meeting, on the subject of 
reeent' maps and charts, Including the newest Information in the Polar Seas and around 
California, was considered a notice, and the motion was p^t and agreed to. Mr. Smith gave 
notice of a motion for the purchase of the Blue Books of 1843 and 1851, published by the 
Admiralty, on the subjects of ^olar discbvery ; and the Secretary stated that although in point of 
form this must be put at next meeting, he would venture, on his own responsibility, on including 
ihe two orders in one, trusting to the motion being agreed to next meeting : a month would 
thus be saved — Mr. Remington was unanimously elected a member of the Society. 

The papers of Dr. Buist on the Volcanoes of India, formerly laid before the Society and 
referred to the Committee on papers,— -with the one on the Geology of Bombay,— >recomm^id- 
ed by the Committee to the Society, were directed to be publitAied. Dr. Buist laid before the 
meeUng a box of specimens iliustrative of the Geology of Bombay, and stated that a number of 
similar boxes had been made up for the service of those desiring them. They were kept within 
such size that two of them might be carried on a bullock, or one transported on the head of a 
(coolie. They were each divided into twenty-eight compartments, each compartment eontalta 
ing one or more specimens carefully packed and labelled. The paper before them would form 
A compaition for the boxes for Bombay. An ofificer proceeding to Scinde, Kolapore, or the 
Deccan, might provide himself with a box of the specitoens belonghig to the locality, which 
would thus furnish him with a key to the rocks in tbe neighbourhood : and so witii any other 
quarter to which he might propose proceeding. No man could carry with him a complete 
'Suite of geological specimens for the purposes of research>'^those of the district were enough. 
.1 The collections were specially intended for the Indian Navy, the Quarter. Master.Geneni'k 
«nd Revenue Departments or any other, the officers under which were engaged in survey or 
>out'Of-door work. They were made up at the School of Industry, and suppIlM at five Rupees 
-«ach ; bdx and specimens inchided,-^thus allowing a small profit to the charity. 

Mr. Patton laid before the Societj^ some interesting observations on the moisture contained 
In the atmosphere under different pressures and temperatures, especially in -relation t« the 
formulae of Apjohn, Dove, and Olalsher, by which the fact was ascertained. 

Dr. Buist made some remarks on the remarkable elevation of the Barometer all over India in 
^- ^ I ^e enddf January and beginning of February, which seemed to occur near the change oCihi* 
/) 1 moon. Thte had been obserred continually over a pertod of eight years at Calcutta, Bladras, 
and Bombay, Trevandmm and Lucknow-^'-at all the stations, in fact, where good observations 
were obtained. It was near the period of greatest cold, but not at all coincident with it : ft 
occurred very 6ften about the time of the fall of rain, and at all the points just named afanost 
rimultaneosly ; the mercury springing up by nearly a-tenth of an Inch, and then desceniffng as 
suddenly as it rose. A large mass cf figure taUes and diagrams were placed before the Societjf 
•Dthe 8u1)iect% 
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Tables, sBOWixa thk qrbat FAbbvart bisb of thb Barokbtbb at CALauTTA^ MioRAs, 
Adbx, Bombay, and Kubbachbb.— The figures on the left hand side of the table indicate the 
days of the month— the columns for January and February are plaeed immediately 
oontigaons to each other* The columns of the readings commence in >the former of these 
months, when the mercury ffirst begins-steadily torise, and is continued through the second, 
tfU the wave has passed. The observations are all corrected for temperature and taken firom 
the records of the observations at the various places named-— their accuraojr may be. dep^ndeA. 
on. It is unfortunate that we have so few years of contemporaneous -obsewalienfor >thdi- 
purpose of comparison. Sa-far as-it appears^ the maximum of the Barometer occurs all over 
indiaatverynearly the- period of jgreatest cold, and when the i drisdryest t the tables do not >i 
enable us to ttace anything like a fiikotBatlon from point t» point. On all oooasions, it will be 
observed, the ascents and descents are both rapid, and the mercury havingreached its highest- 
point, begins to fall agida^ Immediately* It net unfirequently happens that there are two of 
these sudden Jumps' up ward to nearly the same elevation,, and at no great distance in point of 
time from each other. The publication of the Simla, Xucknow, Singapore, and Trevandmm, 
and the continuation of the Madras observations will, most likely, furnish us with a large addi- 
ttonalamountofliglit^all, perhaps, that may be required to establish the law, and commence 
the examination ofita origin and cause. The following is an abstract of the Tables:—- 
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In 1847, it will be observed, the barometer reached its maximum at Bombay on 
the 5th February, at Calcutta, . 16 ? to the east, .on the 5tb, and at Aden, 17^ ta. 
the west, on the 7th : were the fluctuations due to In atmospheria wave it would 
almost seem as if this^had originated near Bombay and the swell then progressed at an . 
almost equal rate on both sides. This is a particular case and this part of the law does ■ 
not extend to other years : in 1345, the barometer reached its maximum at Calcutta and . 
lliadras on the 11th, and at Bombay on the 12th January, reaching, at the first named\ 
of these places|. the. extraordinary elevation of 30*302, at the others 30*116 and 30*055 . 
respectively. 

The tables, as Just stated, are so exceedingly imperfect that they are hardly deserving of 
more minute analysis, and any law that might be deduced from them as they stand would . 
probaUy be invalidated or upset by a more extended observation : they are given prominent^ 
te attract attention to the sutgoct, and as illustrating the variable laws which guide th^ regular • 
P0ciodioal fluotuations of our atmospbeie, two or three of which alone we familiar to ua. 
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Abjad, or White River,— the Bahr-el-Azrek, or Blue River, being denoted by the natttd 
Astapas/ which is totally distinct from and not to bo confounded with the Nile. The coinci- 
dence between the two Native reports is, however, remarkable, especially when viewed in 
connexion with other cumulative information of precisely similar Import both of ancient and 
/ recent date. The first Egyptian expedition in 1842 explored the Bahr-el. Abyad as far as 40 
22^ N. and lang, 3I°45' E. It was then descending from the S. E. and said to come from a lake. 
The Sheikh ofFasuoIo told M. Linant, that South of the Shiloukhs the Bahr-el. Abyad is lost 
in som« extensive lakes •^which that traveller considered highly probable from the prodigious 
quantity of fish which arrive with the freshes at their first appearance, for these fish could only 
come from lakes where they remain imprisoned when the waters are low, and escape when the 
inundation takes place. (Journ. Royal Geog. Sec. 11. 187.) The Baron von MiJUer when ex* 
ploring the White River in 1848, received from a native some " striking information concerning its • 
Arabic name. " The Bahr-el- Abyad," he said, *' comes from a mountain thetop 0/ which is quite 
whitCf and since it comes from the White mountain they call it also the White Miver." I may 
add that tliis man had never seen either snow or ice." Journal Royal Geograph. Society. Vol. 20 
p. 287. This was written previous to Dr. Krapf s discovery of Mount Kenia. 

9:^ existence of two lakes, as feeders to the Nile, is mentioned by the Geographer Ptolemy 
who says (Book IV. S) they owe their origin to the melting of the snows on the Mountains of 
the Moon. He places the one lake in Lat. 6<^ S. and Long. 57° E. from Feno, and the other 
in Lat, 7° S. and Long 65° E. which, making allowance for the southerly excess of 10 or 12 
degrees pertaining to all Ptolemy's Latitudes, would place the lakes about one or two degrees 
North of the equator, where recent modern information would also lead us to look for them. 
[This was illustrated by reference to the very excellent Map of Afriea, constructed by the 
celebrated Gerard Mercator, in which that continent is delineated strictly in accordance 
with the description of Ptolemy. The lake Coloe, through which the Astapas or Blue river 
flows, and indentified with the Lake Dambea, is placed by Ptolemy on the equator, whereas 
its centre is in about 12° N.] There appears thus to be no doubt that this snow- 
capped mountain on the equator is one of Ptolemy's " Mountains of the Moon," and, 
Dr. Krapfs native informant is to be relied on, (though we shdnld have expected the direction 
of the river to be N. E. ) the true source of the Bahr-el- Abyad— -at least of its eastern branch.* 

The highest point to which the Bahr-el-Abyad has yet been ascended, which was by Dr. 
Knoblicher of Khartum, the Pope's Vicar General in central Africa, appears to be in Lat. 4° 9. 
N. as we learn from the Vienna correspondent of the * Times,' quoted by Dr. Beke in No« 
1217 of the * Athenaeum,' a spot several miles higher than the extreme point reached by the 



/ i 



■ The accuracy of the opinions entertained by some of the ancient authors respecting the 
Nile is worthy of note. Lucretius, two centuries before Ptolemy, attributes the annual rise of 
this river to two probable causes, nnmely the periodical tropical raius at its sourcet and the 
melting of the snows on the loty mountains of Ethiopia : — 

Nilus in aestatem crescit campisque redundant, 
Uuicus in terris, Aegypti totius amuis. 



Fit qncque, utei pluviaeforsan magis ad caput ^us 
Tempore eofiant quo Etesia flabra Aquilonum 
Nubila conjiciunt in eas tune omnia parteis 
Scilicet ad niedlam regionem ejecta diei 
Quom couvenerunt, ilji ad altos denique monteis 
Contrusae nubes coguutur, vlque premuntur. 
Forsit an Aethiopum penitus de montxbus altis 
Crescat, ubi in campos albas descendere nives 
Tabiticis subigit raUiis sol, omnia lustrans. 

Dc Renun Naturo. VI. 720. 



MiEt. SMiTB'S SOURCES Ol? THE MlLJS. 
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%kp«dltion sent by Bfahomed AM, the late Pascha of Egypt to discover the source of the Nile 
Favored by a strong North-'wind, and under the gtddance of a skilful pilot, Dr. Enoblicher was 
enabled to ascend the great cataract which had stopped the further progress of Amaud— 'much 
to the astonishment of the Natives, Tvho were greatly surprised at the sight of the vessels and 
the white men. The Nile was then about 200 yards broad, and from two to three deep, and was 
Been trending away in a South-westerly direction, until it vanished between two mountains, 
beyond which, according to the Natives, the river came straight from the South. 

We have no means oif ascertaining the longitude of the extreme point to which Dr. Knobil- 
cber thus succeeded in penetrating, which is to be regretted, as it i^ppears that he was prevented 
fiirnishlng himself with a chronometer solely by want of means ; and what is still more p^dnfn 1 
—although about to resume his researches in the same quarter, he appeared, even in Vienna, to 
be still without this essential requisite, through inability to raise funds to purchase iL 

Assuming, however, the longitude to be about 3I| £, and Connecting this extreme point to 
wbich the head of the Nile has been approached from the NoHh«.^with other points to the 
South of the water shed ^hlch separates the great Mediterranean basla of AfHca from that 
^gvbieh has its outlet in the Indian Ocean, the positions of which have been determined ap> 
prozimatlvely by Dr. Kngt and Mr. Bebmann, It would appear that the terra Incognita remaining 
to be eqtlered, and within whose limits the long sought for sources of the Nile are to be found— • 

KUe pater , quanam te possUm dlcere CausSi 
Aiit qtdbus In terrls occululsse caput, 

may be longhly described by an equilateral triangle, each of whose sides Is about 370 geographi- 
cal miles, and whose angles respectively are On the North, the extreme point reached by Dr 
Enoblicher as above ; on the East, Mount Kenia In Lat. O^^ 2& S. and Long. 35^ £. ; and o^k 
the Weetf the great lake In Unlamesl, of ^hich the northernmost point is laid down by Mr 
Bebmann (approxhnatiVely) In Lat. lo30' S. and Longitude 29^ E. 

This hkein iTniamesl — which according to Dr. Krapf and Dr. Beke (Edinburgh New Phlloso • 
phlcal Journal, Oct. 1848) signlflesifc*** the possession of the Moon"&*>wonld appear to be fed from 
the aouthem Slopes of the same mountains, the snowS on the northern sides of which, melted by 
the snn when approaching and passing the Equator In March-^**' omnia lustrans," — form the 
incipient streams of the Nlle^* We have no modern Information respecting Ptolemy's Western 
lake—but there is now evei^ appearance of the correctness in the main of that celebrated 
geographer's alseonnt of the sourbes of the Nile, in lakes fed by the snows of the mountains of 
the Moon, being ere lohg established, or in the prophetic #ords of the famous D*Anville ; 
iaoentniy Ago, that "* thele ot|}ects" (the mountains of the Moon and the lakes of the Nile) " may 
yet appear in geography, although it Is not deemed expedient at present to place them in the 
ftoathem hemisphere." 

Their description by Ptolemy is concise an<l minute' " round the BMrbaria n Gu lf (Sinus 
Kvbaiicufrissiithe Irfght of Zanzibar) dwell a tribe of rimnihn^ nt^f^nM (jEthlopes anthropophagi) 
oo the west of whose countrjir are the MoUntidns of the Moon, or rather the range or chain 
of the mountains of the Moon — Xo rng (renpng opoS ^^ snows of which are received 
Into the lakes of the Nile. OP these mountains," (or rather of this rangey^" the one extremity 






V 

\ 



The Egyptian expedition^ when at the extreme point of their journey in Janunry, found 
the river then falling, and were told that it would not begin tctjise till the close of March. 
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i5 in 57° E. Long, and 12° 30' S. Lat., and the other is in 67^ £. Long, and I2030' s. Lat. 

And of the lakes 
The Western ii in 67° E. and 6° 0' S. 

The Eastern In 65° E. and T^C S. 

The junction of the waters from the two Lakes 60° E. and 2^0' N. 

I Notwilbstandlitg the errors in the absolute positions, both as regartls Latitude and Longitude, 
ot" th€se localities, there is no reason to suppose tliat he is very far out in their relative positions. 
Making the usual correction, therefore, of 12° of latitude, it would place the entire ran9e 

' id ^ 30'S. wliicli coincides with the latitude of Mount Kenia, which is undoubtedly the most 
easterly limit of the chain, and is placed by Mr. Macqueen, from a careful examination of Dr. 
Krapfs journals, as well as personal communication with himself, in 0^2C', S. It is of imporlanoe 
to ascertain the correct longitude of Mount Kenia, and it is to be hoped, that Dr. Krapf may be 
furnished with ihQ means of determining it, when he undertakes his next journey. 

Notwithstanding tlie accessions made to our geographical knowledge in modem times, the 

olx^ervation of Diodorus Siculus, (124) continues to bo as applicable now as it was in the days 

t of Augustus :— " Up to tlie present time no historical writer has asserted either that he has him- 

> self seen tlie fountains of the Nile, or the place whence it begins to flow, or that he has been 

/ toll of it by any one who professed actually to have seen it" To this Bruce can hardly be 

considered an exception, inasmuch as that celebrated traveller himself admits that the White 

undnot the Blue river, whose source he visited near Geesh, is the main branch of the Nile, 

notwithstanding the medallion prefixed to his work, on one side of which is represented himself, 

and on the reverss Apollo witli his quiver on bis shoulders, raising with his right band the veil 

tliat concealed tlie source of the Nile, with a motto from Claudian — "neccontigit ulll hoc 

vidisse caput." It is to be hoped that the time is not far distant when the veil will really be 

vrithdrawn, and the lines be no longer applicable : — 

Fluctibus ignotis nostrum procurrit in orbcm, 
8ecreto de fonte cadens, qui semper inani 
Quaerendus ratione latet ; nee contigit ulll 
Hoc vidisse caput. 

Accounts ol* further explorations will be looked forward to with much interest. Meanwhile 
the friends of Geographical research are deeply indebted to the excellent and indefatigable mis- 
sionaries at Mombas for the valuable accessions to science already made by them in the course 
^ of their arduous and harassing joumles, and as I understand that the Church Missionary Society 
arc preparing to carry out Dr Krapfs magnificent conceptions of establishing a chain of posts 
or stations, extending across the entire oontinont of Africa —from the Indian ocean to the Atlan- 
t^c— K^ommencing from both coasts simultaneously and meeting in the centre, — we may,, 
shortly expect to receive much Interesting information respecting these at present unknown 
countries. Dr. Krapf and Mr. Rebmann are to act as pioneers ; the second station from the 
oast is to be Teita, about 120 miles inland, and when a third station is fairly secured, it will 
become the duty of tho Missionary at that station to stretch his line Into the regions beyond, to 
explore the ceuntry to the west, and select some favorable locality for the next station, Icavin&r 
those already established to be occupied in succession from behind. A similar course is to be 
pursued from the west coast, under the auspices of tho Bishop of Sierra Leone, commencing at 
sonic appropriate spot near the line, and as the entire breadth of the Continent of Africa at 
the equator does not exceed 1900 Geographical miles, the scheme appears to be by no means 
%■:> impracticable as might at first be imagined. 



LETTERS &c. ci 

In reference to this subject I would, with the permission of the Society, throw out a sugges- 
tion for its favorable consideration, whether we should not contribute in some degree to the 
successful carrying out of a scheme which promises to add so largely to Geographical science 
( for It is in this point of view only that the Society, as a body, can properly regard it) by present 
Ing Dr. Krapf with a set of instrumen ts such as a pocket chronometer, sextant, barometer 
thermometer, prismatic compass, Nautical Almanac, &c , which would tend materially to the 
accuracy of his future observations. On throwing out this suggestion to the Rev. Mr Isenberg, his 
friend and former colleague, that gentleman assured me that such a present would be raos* 
acceptable, and that moreover. Dr. Krapf would, to the utmost of his power, to further the views 
of the Society in so far as he could do so without trenching on the paramount object of his 
mission. Mr. Smith added, that in the event of his suggestion meeting a favorable reception, it 
would be desirable that the instruments should be procured as soon as possible, as the season 
for the Buggalows leaving Bombay for Mombas is approaching its termination. 

The Chairman said that the matter seemed of so much importance that Government ought 
to be applied to, to assist the Missionaries in their researches : — they appeared to be almost 
entirely without instruments of any description, and surely when they provided everything 
else for themselves, and imposed on themselves the task of (Uscovery, the means of making it 
might be supplied them at the public charge, seeing how much the public were gainers by their 
labours. 

It was stated that both at Poena and Bombay there were abqndance of instruments, which 
the Court of Directors had provided for the Engineers* Institution, laying perfectly useless, and 
not likely to be required in the public service. It was added, however, that, in consideration of 
the importance of dispatch without loss of time, and the enormous amount of time required 
before any arrangement of this sort could be concluded with Government, it would be better 
that they should not be troubled on the subject, but that everything that was desired siiould be 
provided at once from private resources, so as to avoid trouble and delay, an d save writing to 
the Government unnecessarily— which was unanimously assented to. 

A large collection of very valuable works, from America, was laid on the table— presents from 
the Smithsonian Institution, and from the United States* Governmeat, from whom a previous 
donation of much value had been received. It was remarked that the splendid works now 
before them, got up at the national expense, connected with the magnificent offer lately made 
by the National Observatory of fifteen hundred dollars to assist in the construction of Current 
Charts for the Indian seas, afford us views of the liberality and enlightenment of a Republican 
Govemmeiitin a great measure new to us, and for which national prejudices had prevented 
us preparing ourselves. 

The following is alist of the letters, papers, &c., laid before the meeting : — 

Letters. 

1. From Dr Ross, dated Kohat 30th Dec, 1S51, enclosing a draft for Bs. 13, and forward- 
ing meteorological register for June, July, August, and part of September, and October, taken 

at Kohat. 

2. From C. C. Rafu, Esq., Secretary R. S. N. A. Sated Copenhagen, 4th June 1851, forward- 
ing for presentation to tlio Geographical Society, from the Earl of Ellesmere, the " Guide to 
Nortliem Archoeology." ' 

3. From CapUin Gaisford, dated Ahmednuggur, 31st January, intimating his having made 
over the Rain Gauge to Captain Pottinger, on account of his being about to leave India. 
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4. From tbe Seeretary of the Literary Society BUdras, cUted 15th January, infoimiiig that 
a copy of their Journal published since 1839, and at present procurable, will be forwarded a tan 
early opportunity. 

From Lieut. Rivers, dated Ahmedabad, S9ih Jan.) on the subject of eitablishing a tide gauge 
in the Gulf of Cambay. 

From Dr Knight, dated Kotah, 23rd January, forwarding a draft on the Sub. Treasurer at 
Fort William for Bs. 209 on account of instruments. 

From Messrs Bemington &Go.| dated 20th January, forwarding a copy of Society's Account 
Current made up to the Slat July, 1891. 

From Venayelcrow Jagonatl^ee, Esq., foni^dingifor presentation to the Society> a Pamphlet 
on the Letters bn the Cotton and Roads of India. 

Metborologzcal Obsbbtatzokb. 

From Almiedabad) Alibag^ Bhooj, Broach, Dharwar, Kliolapoor, Fahlunpoori Sawunt Warree, 
attd Surat, for October, November, and December 1851. 

From Calcutta, Sattaraj stations of Cuddalore and Coconada and Trevandrum, for December. 

From stations of Bangalore, CaliCut, Cannanore, Ohittoor, Cocliin, French BocIes, 6untoor> 
Bunyhur, Kamptee, Madura, Mangalore, Mercara, Palamcotta, St. Thomas's Mount, and 
Tridiinopoly, for November 1851: 

From stations of Mergui and Tavoy for August and September. 

From the station of Cuddaloretfor October and November. 

From Fenang for October. 

From Koluit for June, and July, August, and September. 

From Nursingpoor from April to October, Isept by Dr. Ford. 
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SmitlisoiUan contributions to knowledge, 2 vols. 

History of the Condition and Prospects of the Indian Tribes of the United States^ 1 tol. 
Appendix 1 to tol. Ill of the Smithsonian contributions to Knowledge, containing Bpbemeris 
•f the Planet Neptune, for 1852. 
Fourth Annual Beport of the Board of Begent of the S. I. 
Notice of Public Libraries in the United States of America. 

Letters oo the Cotton and Beads of Western India. Presented by VenayelorOw JugoaattOee, 
Esq,, 
Guide to Northern Archaeology. Presented by the Earl of Ellesmere. 



Thb Ordiuary Montlily Meeting of the Bombay Geographical Society was held in ita Booms^ 
drown Hall, on Thursday, the 11th of March 1852 ;-^Members present, Captain Griffith Jenkins 
L N., in the chair : — Commander W. C. Barker, I. N. ; Jolm Smith, Esquire ; Lieut. E. F. T« 
Fergusson, I. N. ; Manaclijee Curse^ee, Esquire^ and Professor Patton, Secretary. 

The minutes of the last Meeting were read and approved of. 

The Bevd. Dr Krapf, who ^as duly proposed and seconded as an Honorary Member of the 
Society, was balloted for, and unanimously elected. Captain Barker, in support of the motion 
for the election of Dr Krapf, spoke strongly in favor of his zeal, talent, and energy, whloh he bad 
an opportunity of frequently Witnessing in Abyssinia. 



PRESENTS. QJQ 

l^ie motion of Mr. Smith, for tlie purthase of tho Blue Booica for 1848 and 1851, pttblighe<l by 
tl&e Admiralty wai pat and agreed to. 

Professor Patton read extracts of a letter, firom Colonel Sykes to Dr. Bulst, in reference to his , 
paper on the correction of the barometer for tension of vapour, and entered into a lengthened 
explanation of some points which had been misimderstood. In the paper, he stated he had 
been ohiefly anxious to shotr the incorrectness of the present mode of making this correction ; 
but had net substituted any thing in its place, because he conceived that in the present state of 
our knowledge it Was impossible to separate the effects of the t^ro components of the 
atmospheric pressure*— the dry air and vapour. The barometer, he sdd, shows the total 
weight of a vertical column of the atmosphere, and it is impossible, without a knowledge of the 
mode In which vapour Is distributed in the atmosphere, to determine Its weight from its tension 
at the surface. The origin of this mistake is to be traced to Dal ton's theory of gases of differ- 
ent kinds having no mutual action. Consequently, Vapour, which is considered as a gas, Is 
unaifected by the dry air, and can only retain its tension at the surface, by the pressure of its 
own partixsl'es. But this theory having been proved untrue it will follow, as a necessary con- 
aequence, that the tension of vapour at the surface gives no Indication of the total amount of 
vapohr tn the air, and cannot, therefore, be subtracted from the height of the barometer to give 
' the pressnre of the dry air. II cannot be denied, however, that whatever vapotu* exists in the 
air does actually press on the barometer with its whole weight. To believe otherwise would 
be to suppose that vapour had a principle of lightness in itseif, and was not actedTon by gravity. I 
This afforda a completed refutation of the idea broached by Colonel Sykes in his paper on the 
Meteorology of In<Ua, published in the last volume of Fhil'osophlcai Transactions. He maintains 
that vapour, mingling vritli the dry air, elpands it and makes it lighter, and in this way he 
ftccounts for the fall of the barometer before rain by the greater quantity of vapour then present 
In the air. According to him some oorrection should be added to the height of the barometer, 
in- order to obtain the pressure of dry air. 

In both these theories there is an element of truth which gives them plausibility ; but both are 
Id oppodtion to certain physical laws, and must be abandoned. 

The observations of the Wet and Dry bulb Thermometers^ and of Danlell's Hygrometer 
ought not to be neglected, rince they give nearly correct indications of one of the most import- 
ant climatio agents, — the state of moisture at the place of observation. These opinions have 
been submitted with great humiUty, and only after long deiiberation and experiment ; but they 
deserve consideration although opposed to the views of Daniell, Sabine, Divy, Glaisher 
"Dove, Sykes, and almost all the principal meteorologista of the present day, who .have written 
on the subject. Truth, in scientific matters, cannot be decided by authority, and is only to be 
arrived at by a firee discussion on every point liable to dispute. The question now treated of 
must be admitted to be in that doubtful state, and it is believed that good will result frpm^ 
a reconsideration of it, although the views here put forward should not be ultimately confirmed. 

Letters were read ftoux Lieut. Fergusson, and Messrs. Smith, Elder &■ Co. 

Pbbsbnts TO theLibbaby. 
Bombay Magnetical and Meteorological Observations for 1818. Presented by Government. 
JToumal of the Indian Archipelago and Eastern Asia, for the month of October. 
Meteorological Abstract kept at the Surveyor General's office, Calcutta, for January, 1852.'- 
The Meeting then adDoumed. 
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Tbx Ordiiury monthly Meeting of the Bombay Geognphical Society wet held in their Soean 
Town Hall, on Thursday the 8th April 1852 ;— Members present. Captain Griffith Jenkins I. N., 
hi the dMdr :—J ohn Smith Es^tuire; Jngonnath Sonkersett Esquire; John Ritchie ISsquirOt 
Venayakrow Jagonnatl^ee Esquire ; Jolm Madeod Esquire* and Profeesor Fatton, Secretary. 

The Minutes of last Meeting were read and confirmed. MtmSben Propowil.— Commodore 
Sir Henry J. Leeke Knt. ; k. k., by Captain Jenkins ; seconded by John Smith Esquire, and 
Henry Leeke Esquire, proposed by Captain Jenkins I. N., seconded by John Bitehie Esqpire. 

The first business on the notice list was the motion by Dr. Buist, ** That the Society order • 
further supply of such instruments as are not procnrable for sale from dealers in Bombay.*' Ii» 
reference to this the Secretary stated that in the absence of Dr. Buist it woidd be advisable to 
refer the motion to the Committee on Phyrical Research, who could examine into the detaila- 
and ascertain the results of former orders of a similar kind. 

The Secretary then read two interesting papers, containkig **An account of the almost 
unprecedented fall of heavy rain in Scinde during the monsoon of 1851,*' and ** Account of • 
very severe Earthquake on the frontiers of Upper Scinde," forwarded by Govemment with 
Mr. Secretary Lumsden's letters^ No. 789 and 999 of 185S. He said that the Society ia 
chiefly indebted to the labours of Mr. Frere, Commissioner in Scinde, for collecting the vast 
and very valuable amount of information now before them, and for which Mr. Frere de8enree> 
their warmest thanks. The Secretary was directed to convey to Mr. Frere their thankafor bis 
valuable contributions. 

Lettert je«ad.— Nos. 782,908, and 999 of 1852, from J. 6. Lumaden, Esq., Secretary to* 
Government, General Department, and Letters from Messrs. Smith, Elder and Co., Major W. E* 
Baker, and W* C. Coles, Esq., Secretary Medical and Fhydcal Society, Bombay. 

PnBSBVPS 90 THB LxnBABV. 

Deaths in Bombay during the years 1848, 1840, and 1860r Presented by the Medical Board. 
Index to the first ten volumes of the Transactions of the Medical and Fhyiical Society 
Bombay.— -Presented by the Medical and Physical Socie^ 

P A p B s a. 
<* Account of the almost unprecedented faU of heavy rain in Sdnde,^ during the monsoon off 
1851,'* and *< Account oC a very severe Earthquake on the frontiers of Upper Sdnde," forwarded 
by the Commissioner to Government, «Qd presented by them to the Society. 

MBVBOBOI&OOICAL On^aBBTATIOBS. 

From the Surveyor General's office, Calcutta, for the month of February, 185S. 
From the Stotions of Vlzagapatam and MasuUpatam, firom December lS5&to October 18Slr 
From the Station of Bi^ahmundry, from December 1850 to August 1351. 
After voting their best thanks to the several gentieme»for their very valnaUe contiibutiona 
to the Library, the Meeting adjourned. 

Thb Ordinary Monthly Meeting and the Annual General Meeting of the Bombaj Geographical' 
Society were held in their Rooms, Tovrn Hall, on Thursday the 20th Bfay, 1852. 

PRBSBHT. 

Norman Oliver, Esq*, senior member present, in the chair ; Lieutenant Fergusson ; Captain- 
Kempthome ; Commander Jenkins ; Dr. HaUies I Dhux^eebhoy Framjee, Esq.; Dr. Buist^ aat^ 
Professor Fatten, Secretaries. 

The Minutes of last Monthly Meeting were first read and confirmed. 

Mehbeks Elscted.—- Commodore Sir H. J. teeke, and Henry LeekCi Esquire.^ 
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LBTTBR8, &c. .^^ 

VsVBEm pRovoiBD.— Dr. John Forb«i W«tson,<»-by fhe Secretary, Meonded by Dr. Halnee, 

Lbttbu Bbad.— Nob* 1195 and 1447 of 1852, trcm J. O. Lumsden, Esqiiire, Secretary to 
fSoverament, General Department. No. Hi from Jokn Scott, Eiqvire, Secretary to tbe 
Medical Board, and a letter from Captain A- B. KembaH. 

Tlie following Boola &o^ were laid on the table. 

Books. 

I. Manual of Physical Reeeareh for UidU. By Dr. G. Bnist*— Presented by Government. 

S. The Journal of the Bombay Branch of the Royal Astatic Society, for January 1852, 
Mo. XIV. Vol. rv. — Presented by the Society. 

3. The Journal of the Indian Archipelago, and Eastern Asia, for December 1851, and 
January 1652. — Presented by Goremment. 

4. The Bombay Engineers' Beport for the oftcial year 1849-50.— Presented by ditto* 

5. Transactions of the Medicid and Physical Sodetyj No. X.— Presented by the Medical 
Board. 

«. The Geography of Hudson^! Bay. By John Barrow, Esquire.— Presented by tlie 
Haidqyt Society, 

MBTBOBOLOGICAL OBSSBTATIOIIS. 

From the Sunreyer General's Office, Calcutta, for March 1852. 

From the stations of Bangalore, Bellary, Calicut, Cannanore, Coimbatoor, Cochin, Chittoor, 
Cuddalore, Cuddapah, French Rocks, Guntoor, Hurryhor, Kamptee, Kamool, Madura, Blangaiore 
Meroara, Nellore, Palamcotta, Penang, Secunderabad, Saint Thomas's Mount, Tavoy, and 
Triehinopoly for the months of December 1851, and January and February 1852. 

From SatUra and the stations of Cuddalore uid Cocanada, for January and February 1852. 

From tbe stations of Calicut, Cannanore, Cocliia, Mangalore, and Palamcotta, for March 
185S. 
jl From Ahmedabad, Fnttehgurh, and Kolapoor, for January, February, and March 1852. 

From BuSire, from April to December 1851. 

From the station of Salem, from January 1851 to February 1852. 

From Bagdad, Arom September 1851 to January 1852. 

Abstract of Mean Pressure, Temperature, &c, for the fourth quarter 1851, and for the whole 
jear 1851, from four quarter obsertations made at Futtehgurh. 

State of the Thermometer in the shade at Nusseerabad, for January 1852. 

The business of ttie meeting was conflaed to mere matters of rouUne. 



Annual Mbeti:io. 

The business of the Monthly Meeting being concluded, tliat of the Annual Meeting was 
entered on. The minutes of last year's meeting having been read :— • 

Rbfobt.-— The Secretary stated that, according to custom, he would now proceed to tay 
m short account of the proceedings of the Society during the year before the meeting. The 
past twelvemonth had not been a v^ active_or^a Tei^auspicious one, and an account of what 
had occurred would not occupy any great amount of their time. The number of members 
removed by death was unprecedentedly great : they had lost in this way their original founder 
Sir Charles Malcolm,— one of their Vice Presidento, Captain Hawkins,—- and Captain Sanders 
and Messrs. Vaupell and Cormack, three of the most esteemed of their members. No member 
had in the course of the year returned permanently to England, and but one had resigned, 
Oo the other hand, three new memben had been elected, restoring the balance of resident 
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members to 'vrlthln two. The books, maps, charts, globes, &C., for the ** Ross Testimonial,*' 
hod all in the course of the year been received, put in order by the sub- committee, the only part 
of whose labours yet remidnlng to be performed was the presentation of their report. Th« 
Society's scheme of Tidal and Meteorological Research, planned in 1846, and taken 
up with so much seal and alacrity, and promising at one time such valuable fruits, had in a great 
measure slept throughout the year. The Society had deemed it inexpedient to proceed in the 
matter of constructing Wind and Current Charts, and on the munificent purposes of the Go- 
vernment of America becoming known, to assist them, if requisite, to the extent of 1500 
dollars, the whole of the material collected bad on its being received from the Society been 
made over by the subscribers to Lieutenant Maury, of the National Observatory, Washington, 
who had already written informing them that he had as much information at his <Usposal as 
would enable him to construct track charts for the Asiatic sea, and make a commencement 
with pilot charts and sailing directions: the subscribers meanwhile were exerting themselves 
to the uttermost, to supply him with all the nautical information they could procure, abstracts 
of logs having been dispatched for America by nearly every mail for some time past, trho 
publication of the Manual of Physical Research having been abandoned by the Society, this bad 
since been brouglit to a completion :— of 950 copies printed, 850 had been at once disposed of, 
and the work was nearly out of print already. A much larger impression of the second part, 
containing a manual of geological and mineralogical enquiry, an outline of the physical 
geography of India, with an index to nearly all that was in print on physics referring to the East 
would be thrown off to meet the demand. A large supply of Instruments for sale, such as were 
not to be had for purchase in Bombay, had just been ordered— they would probably arrive about 

the end of the year. 

The large collection of Red Sea survey papers had been ordered by the committee to be printed 
entire : so many of them had already appeared in other publications, and there was so mncdi 
matter of mere detail, interesting only at the time, that they would be re<submitted to Uie 
committee, with suggestions for curtailing them. The accounts were now made np, and would 
be placed in the hands of the finance committee for audit. 

The following papers had been received in the course of the season, and had nearly all passed 
through the press for the next number of the Transactions :— 

Researches in the vicinity of the Median wall of Xenophon, and along the old course of th« 

River Tigris. By Commander Felix of the Indian Navy. — Presented by Govemmtnt, with a 

letter from A. Malbt, Esq., Chief Secretary, No. 2049, dated 17th May, 1851. 
Report of the Survey of the Red Sea. By Captain Blwan, I. N* 

Particulars of Captain Elw ait's 2d voyage, and continuance of the Survey of the Red Sea. 

Meteorological Journal of Captain Elwait. 

Sailing directions for the Red Sea. By Commander Moresby. 

Account of his visit to the Bay of Ti^oora. By Lieutenant Bahkbr, I. N. 

Memoir by Captain S. B. Hairbs, I. N., of the South and East Coast of Arabia, with 
remarks on the Currents, &c. 

Lieutenant Crdtteitdkii's report in reference to the wreck of the Honorable Company's 
Steam Frigate * Memnon.' 

A description ef the Arabian Coast, trom the entrance of the Red Sea, to Lat. \h^Z' N., and 

Long, h^iy E. By Captain Haines —Presented by Government, with Mr. Secretai^ Goldsmid's 
letter No. 1526, dated 28th April. 

Letter from the Resident at Indore, No. 300, dated 26th February, 1818. 



LETTERS &c- evH 

Letter from A. Johnsox, Esq., dated 25th Feb., 1848, to the Resident tt Indore, with two 

■ketches. 

Letter ftt>in the Resident at Indore, No. 559, dated 3d May, 1848, and copy of Captain 
Fbiiwick*8 Journal of the passage from Dharee to Hirapul. 

Letter from the Resident at Indore, No. 980, dated 2l8t September, 1848, and Captain 
FsNWicK^s Journal from Chikulda to Broach—- Presented by Govemmeut, with Mr. Secretary 
LuMsoBif 8 letter. No. 383, dated 3d May, 1851. 

Report on the Toorun Mull Hill, addressed to R. N. C. Hamilton, Esq-, by Lieut. Thurburn 
—Presented by Government, 

A paper on the Correction of the Barometer for pressure of moisture, by Professor Pattov, 
—Presented by the Author. 

A paper on the Volcanoes and Volcanic Regions, betwixt the Eastern Shore of the Bay of 
Bengal and Jibbel Tier, In the Red Sea, betwixt the paralleb of l(P and 260 N., by Gbo. 
BuiST, L. L. D. P. R. S. L. & E.— Presented by the Author. 

Paper on the Geology of Bombay, by Gbo. Buist, L. L. D., F. E. 8. L. & E.— Presented 

by the Author. 
V^ Paper on the recent discoveries of the East African Missionaries, by J. Smith, Esq. 

Account of the almost unprecedented fall of heavy Rain in Scinde during the monsoon of 
I85U An account of a very severe Earthquake on the frontiers of Upper Scinde.— >Forwarded 
by tlie Commissioner to Government, and presented by them to the Bombay Geographical 

Society* 

It was proposed by Norman Oliver, Esq., seconded by Lieutenant Fergusson, and agreed to 

unanimoosly :— 

<* That Commodore Sir Henry J. Leeke, Commander.in. Chief of the Indian Navy, b« 
elected President of the Society, in room of Commodore Lusliington resigned.'*— Agreed to 
unanimously* 

On examining the voting lists, the following were declared the Office-bearers for the ensuing 

year :— 

Vice PRBsmBinra. Residbitt Mbkbbbb. 

Hon'ble D. Blane, Esq. S. 8. Dickinson, Esq. 

Colonel Holland Dr. Morehead 

Dr> McLennan N. Oliver, Esq. 

Non.Rksidbvt Mbmbbrb. J. Smith, Esq. 

Mi^or Rawiinson J. Ritchie, Esq. 

Mi^or LeGrand Jacob Commander Jenldns 

Captain Ethersey A. Malet,E«q* 

Oaptain Ful^amea J. G- Lumsden, Esq. 

Dr. Impey W. Howard, Esq. 

Lieut. Cruttenden Captain Kemptbome 

W. E. Frere, Esq. Dr. Haines 

Mijo' John Jacob Commander Barker 

The Secretary then put the motion on the notice list, that the Society proceed to the eleotion 
of Office-bearers other than those voted for by members out of doors, and i^eed to :— 

Committbb oir Accouhts. Committbb on Papers. 

Colonel Holland 8. S • Dickinson, Esq. 

Commander Jenkins Commander Jenkins 

Dr. Morehead N« Oliver, Esq. 

William Howard Esq. J. Smith, Esq. 

N< Oliver, Esq. Dr. Haines 

John Smith, Esq. Col- Holland, and T. Ritchie, Esq. 
8. 8. Dickinson, & A. Malet, Esquires* 

le Committee on Publication and Finance were continued,— Dr. Haines having beta 

in place of Captain H. J. Barr resigned. 
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Thb Ordlnuy Monthly Meeting ff the Bombay Geographical Society wu held ki their Rooms, 

Town Hall, on Thursday the I7th June, 1852, Commodore Sir Henry J, Xeeke, Kt., 

President in the Chair. 

The Biinutes of last Meeting were read and confirmed. 

SoBMABiirB-CuRRBHT Mbasdrxe. — An instrument contrived by Dr. Buist for detemdning 
the direction and Telocity of currents under the surface of the sea, was laid on the table and 
explained to the meeting. This instrument, as first constructed, had been before the Society 
nearly two years since : an account of it would be found in the ninth volume of the Transactions. 
The principle of the first was very nearly the same as that of the second instrument, but the 
whole details were altered, — Captain Campbell having ascertained by experiment that it was next 
to impossible to exclude the water at great depths flrom the compass-box, and it appearing that 
fbe traversing of the needle was but little affected by water, and that steel might be protected 
either by electrotype gilding or by vami8hIng,->so the attempt to exclude the water was given 
up, and it was freely admitted. Under these considerations, and with an alteration in the con- 
trivance for measuring the velocity, the whole became capable of infinite simplification. The 
Instrument as it now stands might be constructed for from Rs. 30 to Rs. 50, according to the 
style in which it was made up. It conristed of a heavy lead or sinker, a B, two inches In 
^ameter and 14 in length, and about 15 lbs. in weight. A hollow cylindrical compass-box of 
brass waa slipped over tbe upper end of this, and made fast with screws. In this was a small 
pocket compass,.— the brass card and needle protected by varnish ; a lever arm for clamping the 
needle terminated in a small brass eye at G. The whole could be removed and taken to pieces 
to be dried or cleaned, without trouble : this was the direction posture of the implement. On 
the lower end of the sinker or lead was a copper vane, D, 14 Inches long and 5 across, with a 
counterpoise at C : the whole looked like an inverted weather-cock, and when lowered down to 
any depth would of course turn in the direction of the current. A square hole was cut in the 
vane about one*third out from the cylinder — as near to It as to be beyond tbe reach of the eddy 
or dead water the cylinder Itself might create. A fly like that of a window ventilator, or the 
vane of a patent log, was fitted up on an horizontal axle, tumliqp on points to avoid friction : 
on this was a single thread or helix of a screw, which moved a verUcal wheel of sixty teeth, 
also turning on points to avoid frictlon^the fly was three inches, the wheel it turned two In 
diameter. Over this was a simple latch like that of a door— it was loaded at tbe extremity E, 
and might be lifted from close by the fulcrum near the other extremity next to the cylinder. 
A brasswire was attached to the latch, and this passed through the eye of the compass clamp at 
a.— A stop or bead was here fixd upon It, by means of which It lifted the clamp and made fast 
the needle, leaving it so while it dropped the latch, which ft»Il down and clamped the fly. The 
whole apparatus was suH^onded by a set of copper wires bound together every six feet by a fine 
brass wire, so as to be kept dote as one, but within any twisting such as might occasion • 
tendency to turn round the vane. The copper wire rope as it may be termed was made up In 
lengths of fifty feet, united together by simple couplings, and might be employed to any extant 
that was required. The brass wire H F, which formed the lanyard, passed through a series of 
small loops along the line of the copper wires so as to slide through them without difficulty : when 
the whole was to be used the needle was undamped and the fly left damped by the latch E. 
It was lowered over the ship's side, care being taken that the brass wire remaned perfectly slack, 
when the proper depth was attidned, say fifty or five hundred feet, it was allowed a few minutes 
to swing freely, and so settle steadily in the direction of the current. The braas wire was now 
gently pulled up to a mark indicating that it had performed Its task— 4 minute glass bdng at the 
BUnetlme turned— -when the sand was run out, the wire was let go, and the whole hauled up. 
By the pull on the brass wire the needle was at once fixed, and remained so while the fly was 
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BOMBAY GEOGRAPHICAL SOCIETY. 



Art. I — Account of th& City and Promnce of Peshawur, By H. G. 
Baysbtt, Lieuteaaat 3rd Begt. Bombay Native Infantry. 



HISTORY OF PBSHAWUB. 

From the time of Alexander the Great, and, according to his his- 
torians, for a long period prior, the countries situated immediately west 
of the ](|idus, and lying between the lofty mountains of Hindu 
Kush on the North, and the Indian ocean on the South, were held by, 
and were subjected to, a Hiudu race, up to the commencement of 
the eleventh century of the Christian Era. 

The province now called Peshawur, was also subject to the same race 
of people, up to the period when Mahmood of Ghuznee first poured 
his victorious legions into the plains of India, to chastise the Infidel, 
and propagate the faith of his Prophet. At that time, it was called the 
Tuppah, or district of Bagram, from the town which bore that name, 
the present Peshawur, 

During my residence there last year, by great good fortune I 
obtained a sight of a rare old Persian work, written in the reign of the 
great Baber, in which are given the particulars relative to Mahmood's 
undertaking his first expedition beyond the Indus, and the reason 
of his having changed the name of the province to Peshawur* 

YOU X. 1 
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It Stated thaty ootemporary with Mahmood, there was a Raja of 
Sealkote, near Goojrat ia the Panjab, by name Selghanee. This Chief 
wished to erect for himself a very strong fortress near to Sealkote ; but 
he found it muoh more difficult to finish than to commence : in fact, 
that to complete it was impossible. Three sides stood well, but the 
fourth fell down almost as soon as it could be built up. On this cir- 
oumstance occurring several times^ Baja Selghanee collected together 
his Brahmins and Soothsayers, to ask their counsel in the matter, 
whose advice was, that it would be necessary to sacrifice a Mahomedan 
on the spoty and sprinkle the walls of the fort with his blood, after 
which the wall would stand, and the fortress be brought to completion. 
The people of the Chief were accordingly despatched in all directions 
to search for a suitable object, and after some delay, they brought back 
with them an old poverty-stricken woman, together with her only son, 
which latter was considered a fit ofieriog to appease the anger of their 
Gods. The price of blood was offered to the mother, and of course 
refosed ; but the case being urgent, and B%ja Selghanee finding that 
neither gold nor persuasion were likely to be of any effect, ordered 
that the boy should be tiken by force from his mother and sacrificed, 
which was accordingly done ; and the fort of Sealkote, in due time, 
completed. 

The wretched mother, having been allowed to depart, proceeded to 
Ghucnee, to lay her complaint before, and seek for justice from, Mah- 
mood, whom she met at a bridge near the city, as he was returning 
from the chase. On his being pointed out to her by an attendant, she 
cried out with a loud voice, ** Ah ! Champion of Islam ! I come to de- 
mand justice at your hands: say will you listen to me here, on this 
bridge, or on that of Sarat V* Mahmood answered — ^ It were better, 
oh woman, that I should hear your complaint here, for I may neither 

• Bridge of flirat, or al SInt, tho Mdg« of breadtti, narroww than the Oireed of 
a fkmUhed spider, and riiarper than the edge of a eword; orer wUch the Faithful most enter 
Into Paradise, to wliich it is the only entrance. Bat tills is not the worst part of it, for th« 
river which flows beneath, is the river of Hell itself. Into which the nnskUlhl and tender of foot. 
•8 might be expected, manage to fall — not a wry pleasing prospeet to those who have to follow. 

A certain Moolah was one day holding forth in the Mo^id, onthe sntiiJeet of Heaven and' 
Hell, said that those who did what was right would go to the former, and those who did eril 
to the latter pUce ; and that to gain the gate of Paradise, it was necessary to pass over the hridg* 
of Sirat, which was narrower than a hair, and sharper than the edge of a polished diamond. An 
Afltjhan, who was present, and who had become very msoh oonoemed aft thb latter part of the 
■ermoo, at length rose vp, and said, ** Ah Akhnndl yon had better sagr aft qom that (htrt is no 
road al all, if it iaiiyoaitatei Imtaad of daoelvingptopU ia Ifahi umnm*** 
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have time nor opportunity ^n the bridge of Sarat to attend to it." The 
woman then related her itoryi the account of which, as also the recol- 
lection of numerous other acts of tyranny and oppression committed 
at different times on the children of the Faithful by the infidel Hindus, 
filled the King with such rage and indignation, that he forthwith 
ordered his << Peshkhanah" or '< Advanced Tent" to be sent on the 
first stage on the road to the Panjab. In a short time he arrived 
with an army at Jelialabad, after having experienced great opposition 
from the infidel on the road. After a halt of a few days, he advanced 
towards the Khaiber, with the intention of forcing the Pass, A. H, 399, 
A.D, 1008. 

The plain of Peshawur was then held by a Cliief named Seetah, 
who, together with his three sons, assembled a numerous army lo op- 
pose Mahmoodt One of this Ghieftain's sons was named Bagr^n, who 
held the town and district of that name. The second was named fiesar, 
who held Hashtnuggur, or the '' eight towns," where, at the present day, 
tiiere is an old ruin named the Killah of Cesar* The third son was 
named Bihee, who held the city and fortress of that name. The 
site of this latter place is about twenty miles North-west from Hasht- 
nuggur, where a range of hills, of about 5 or 600 feet in height, rise 
abruptly from the phun. It is called the *' TakM," or '* Throne of 
Bihee, ' and is almost covered with ruins of Temples and other build*- 
ings, evidently of Hindu construction ; the walls and carving of many 
of which are as fresh, and as sharp, as if erected but yesterday. This 
place I visited in January last, on my return to Peshawur with Oolo* 
nel Bradshaw's force from the Eusufzai country. 

Bajah Seetah having occupied the Khaiber pass with hit forces, 
determined to oppose Mahmood to the last, and in consequence several 
battles were fought, in which Seetah and his troops were genecall^' 
successful, not only from the strength of the positions which 
he occupied, but also from the great superiority of his army in p6int of 
numbers. 

Mahmood, thus finding that to force the Ehaiber would be attended 
with great loss of time, as well as of men, began to devise some other man- 
ner of entering the plain of Bagram. At length the idea struck him 
of constructing rafb of timber, which the neighbouring hilb dontained 
in immense quantities, and by means of these, conveying Ifiitirtty down 
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the Kabul riro', to the pitta of Bagram, Bafti wete aeoordingly made, 
and the greater portion of the troops arrived within six miles of 
SeetaVs chief towO| before he became aware of th^r having left 
Jellalabad. 

At the place where the Kabul river enters the plain firom the Khaiber 
mountainSi and near where the present village of Michnee is situated, 
the river separates into three branches, which run almost parallel to 
each other as far as Dobundee, where they again unite. The centre 
branch was taken by the forces of Mahmoodi and this part of the river, 
as also the place where they landed, was from thenceforth called the 
*^ Na-guman,'' or the '^ Unsuspected/' At the ferry, an old bridge now 
stands, and the place to this day retains the name of the ** Gnzar-i-na- 
guman," or the ** Unsuspected Ferry." I may also add that the raft is a 
common mode of conveyance from Jellalabad to Peshawur up to the 
present time^ 

Mahmood himself remained behind, witha portion of his army, with the 
kktention of penetrating through the Khaiber Pass as soon as the main 
body, which was under the command of one of his most experienced 
Ameers, should create a diversion in his favour ; but before this could be 
effected in the manner it was intended, the force of iUja Seetah, having 
recovered from the temporary surprise into which it had fallen on the sud« 
den appearance ai the foe from an entirely unsuspected quarter, advanced 
to engage them, and a sanguinary engagement ensued, in which Seetah 
was entirely defeated, and the town of Bagram fell into tiie hands <^the 
eonquerors ; and was thus^ for the first time, annexed to the Ghuznee 
empire. It had been captured previously by Sabuktuggee, Mahmood's 
father, but had not been added to his empire. 

A few days after these events took place Mahmood advanced with 
the remainder of his army through the Khaiber, and encamped near the 
village of Tahkal, which b about five miles west of Peshawur, and it 
was at this period that the latter name was substituted for that of 
Bagram, There are two accounts respecting this circumstance, both of 
which it is better perhaps to relate. 

The first is, that the houses of the town of Bagram, which were 
•eattered about in every direction, reached from the vicinity of the 
inresent Kabul gate of the city to the village of Tahkal. The ground 
b^M being very low, the Sultan did not like the situation ; and having 
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remarked to his Ministers, in the course of conversation, that ir the town 
had been built a little more to the East, where the ground was much 
higher, it would, in all probability, in time, become a large and 
flourishing city, his Ministers accordingly advised that orders should 
be issued to abandon the old town, and to erect new dwellings 
further to the East ; which was consequently done, and in a very short 
time the new town began to increase. The Persian verb " to advance,'* 
or " to bring forward," is " Pesh-awerdan," and therefore Mahmood 
decreed that the name of " Peshawur," or " the advanced," should be 
substituted for that of Bagram • 

Thi« is the more probable account of the two ; for at the present day 
the whole of the ground between Peshawur and the village of Tahkal 
is covered with marks of having been formerly the site of a large town, 
aiid numerous brick kilns and mounds can be distinctly traced ; more-< 
over, the ground takes a gradual slope towards the village of Tahkal. 

The other story runs, that the Sultan's tent was pitched near the 
abovementioned village ; but that on his arrival from Jellalabad, 
disliking the low situation of the ground, he ordered that the tent 
should be removed to a mound a short distance off, named Dakhee, 
which is just outside the Kabul Gate ; and on which the Government 
Elephants are at present kept. From this circumstance, it is said that 
the city, which sprung up around, was ever after termed " Peshawur!* 

Although Bagram occupied such an immense space of ground, still 
it could be scarcely termed a city ; for most of the habitations were 
merehovels, built of canes and plastered with mud ; and were, as before 
mentioned, scattered about in every direction. The highest ground in 
the vicinity consisted of two mounds, viz. that of Dakhee before refer- 
red to, which extends for some distance East and West, and that on 
which the Gorkutree now stands. The best houses in the district 
were built on these high grounds, and were inhabited by the most 
wealthy of the people. At present some of the principal residences 
in the city stand on the former place, and are as formerly the property 
of Hindus ; and this, with the exception of part of the suburb of " Ser 
Assea,** is the quarter in which they almost exclusively reside, 
" The country round contained a great number of Mahomedan inha- 
bitants, but they do not appear to have taken up their residence in the 
oity in any numbers until Hindustan fell beneath the great Timur, at 



/ 



6 LIEUTBNAKT H. G. BATEBTT 

wliich time, from its being situated ia the main road from India and 
Kashmir to Khorassan and Persia, people flocked to and settled in it, 
from all parts of Asia, as did also the Affghans of the surrounding 
country ; in consequence of which, the oily began rapidly to increase in 
size, and improve in appearance. 

Perhaps no city has witnessed more changes and vicissitudes than 
Peshawur : it has been captured and recaptured several times, has beheld 
the glory and good fortune of a conqueror lauded to the heavens to- 
day, and on the morrow seen him a fugitive and his power trampled in 
the dust. The principal events in its history are as follow : — 

The most important event after the death of Mahmood of Ghuznee, 
who visited Peshawur on several occasions on his various invasions of 
India, took place in the year of the Hijerah 440, A. D. 1048, when 
Abu Ali, Kotwal of Ghuznee, arrived here on his way to take up the 
Government of India. In A. H. 441 A. D. 1049, Abul Hassan Ali 
having ascended the Ghuznee throne, a chief named Ali-bin Bubeah, 
in concert with another rebel named Meeruk Hassan, broke out into 
open rebellion. They forced their way into the royal treasury, and 
fled, with a small party of the Sultan's guards, who had joined them, to 
Peshawur, where they arrived in safety with their plunder. Having 
gained over several of the neighbouring chiefs by means of their gold, 
they succeeded in raising a powerful army, with which they subdued 
the whole of the countries between Kabul and the Indus, as far as 
Sindh south, as also the province of Mooltan, which they successfully 
held until the year of the Hijerah 444, A. D. 1052, when Sultan Abul 
Rusheed was raised to the Ghuznee throne, and these provinces were 
regained. 

In A. D. 1180, Sultan Shahab-ud-Deen Mahomed Ghoree, the bro- 
ther and successor of Allah-ud-Deen, and who extinguished the 
Ghuzneevede dynasty, overran the province of Peshawur and other 
parts of Afi*ghanistan, which he subdued. Eleven years after this, in 
the year 1191 A. D., he arrived at Peshawur with an army of 120,000 
men, for the purpose of subduing the Panjab, and was joined by his 
General Kutub-ud-Deen (who afterwards succeeded him to the throne) 
with a reinforcement of 50,000 horse and foot ; and in return for his 
zeal, the daughter of Taj-ud-DeeUi the Governor of Peshawur, was 
given to him in marriage. 
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In the year 1398 the great Timur arrived here^ and crossed the In- 
dus on the 12th of September of the same year. The Emperor Baber 
arrired in the province in 1518, and defeated the Eusufzai Affghans 
of Suvrat and Bajour, who had overrun it ; after which, he returned to 
Kabul. Baber returned to Peshawur next year en route to Hindus- 
tan, and again chastised the refractory Eusufsais who opposed his ad- 
vance, after which he caused the Balla Ilissar to be repaired and 
strengthened. 

In the year 1554 Peshawur was visited by the unfortunate Huma- 
yoon, when he advanced into India to regain the throne of his ancestors, 
and drove the usurper Sikunder from the country. 

The Emperor Akhbar advanced on Peshawur from Delhi in the year 
1579, to chastise the rebels Mahomroed Meerza and his brother, who 
were on theur way from Kabul, with a large force, to seize the throne 
of tlie Moguls ; but on the news of the Emperor's arrival at Attak 
having been received, his brother, together with his General, Hakeem 
Meerza, evacuated the province. The year 1586 saw Akhbar again at 
Attak, at which time he caused the present fort to be erected, and 
having detached a force into Suwat and Bujour, against the Eusufzai 
Affghans, he returned to Delhi. 

Ferishta, in hisTarehh, says, that in the same year, viz. 1586, a force 
was sent against the Roshnai Affghans, called also Zundakah Kaffirs, 
and that the detachment returned to Attak without having effected 
the object of the expedition, namely, the opening of the communication 
between Peshawur and Kabul. 

I have made numerous enquiries, and endeavoured to find out who 
those Boshnai Affghans or Zundakah Kaffirs are, but without success. 
Perhi^ the people whom Ferishta means, are the " Seeah Posh," or 
^* Black clad,*' the inhabitants of Kaffiristan, a country situated norrh of 
JeUalabad, but who are no more Affghans than they are Esquimeaux. 

In the year 1592 or 3, it is said that a chief named Jaafer Khan, 
Khan of the Kuzwanee tribe, gained a victory over a large body of 
Khaiberries in the Khyber Pass: perhaps these are the Boshnai Affghans, 
to whom the historian refers. 

The next event of moment in the history of Peshawur was the arri- 
val there, in the year 1738, of Nadir Shah, on his rapid advance into 
Hindustan. After having sacked Delhi, and re-seated Mahomraed on 
his diroae, in return for which he exacted the cession of the whole of 
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the countries west of the Indus, including Peshawuri Kabul and Kan. 
dahar, he returned to Persia by the same route as he had advanced, and 
after crossing the Indus at Attak, he buiU the small fort of Khairabad, 
opposite the latter place. 

In the year 1748, Ahmed Shah Abdalhi, who by his own talents 
raised himself from the office of Ohobdar or Stick-bearer to Nadir, to 
the throne of Affghanistan, having made himself master of Kandahar 



^^ ^'^ \ » and Kabul, advanced on Peshawur, from which he drove Nusseer Khan, 
the Nazim or Governor of the Mogul Emperors, across the Indus, after 



. capturing the city. He was also so fortunate as to find here a large 
sum of money on its way to Persia, which was appropriated to his own 
immediate wants, and furnished him with funds to carry on his intended 
operations in India. He placed a Nazim of his own to govern the 
province, and left behind a body of troops for its protection, under one 
of his Sirdars. He died in 1773, and was succeeded by his son Timur, 
a weak and timorous prince, throughout whose reign anarchy and con- 
fusion reigned supreme, and the effects of which were felt at Peshawur 
as well as in other parts of Afghanistan. 
I In 1779, the Sahibzadah of Chumkunee, (a village about six miles east 
. of the city of Peshawur, and one of the best in the whole province,) un- 
der the pretence of an expedition into the Punjaub entered into a con- 
spiracy against Timur Shah, and having gained over the chief of the 
Khulleel tribe, named Faizallah Khan, raised a body of Affghans, mostly 
composed of Afreedees and Shaimvarees, and attempted to surprise the 
Balla Hissar, under the pretence of showing his troops to Timur, who 
resided in the fortress at the time. This treachery was, however, fortu- 
nately discovered, through the vigilance of the guards of the Ghoolam 
1 Khanah and a few Dooranee iiffghans, who repulsed the rebels with great 
slaughter. Shah-i-Teman, son and successor of Timur, arrived at Pesh- 
awur in D^ember 1793, for the purpose of collecting an army for the 
,\ invasion of India, at the instigation of Tippoo Sultan. 

In pursuit of this phantom of conquest, which appears to have haunt- 
ed the imagination of this unfortunate prince for many years, he ad- 
. vanced from Peshawur with an army, for the first time, in the latter part 
. of 1775 ; but had scarcely eff'ected the passage of the Indus, when he 
received news of the invasion of Khorassan, by the Shah of Persia, on 
wliich he retraced liis steps, and returned to Peshavrur, wliich he reached 
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oa the 3d January 1796. In November of the same year, he returned 
from Kabul, and assembled an army of 30,000 men, and proceeded to 
Lahore, which he entered in the month of January 1797. He ad- 
vanced again on Lahore in 1793, and returned to Peshawur the next 
year ; where, after a short stay, he proceeded to Herat. In the year 
1800» Shah-i-Zeman, again came to Pesliawur ; but, hearing shortly after 
of the fall of Kandahar into the hands of Futtih Khan, he departed for 
Kabnl to oppose the coming storm, leaving Shujah-ul-Mulk, his brother, 
in charge of his family and treasure, with a strong force for their pro- 
tection. 

During the disturbed reign of Zeman and his successor, most of the 
wealthy inhabitants fled from Pesliawur, to escape the tyranny and op- 
pression of the A£fghans. Robbers assembled in the streets in bands 
of .fifty and a hundred at midday, and at night, with lamps in their 
hands, boldly issued forth to plunder the wealthy and the defenceless. 
The Shah's Nazim wa^ himself a mere robber, for whenever he heard of 
a man being possessed of wealth, he contrived, by felse accusation or 
some other rascally means, to get possession of his wealth and property* 

During the stormy years that followed the flight of Shah Shujah, up 
to the period when the province fell into the hands of the Seiks, these 
robb^^ continued to infest the city* after which time the strong mea- 
sures adopted by the Seik Governor effectually put a stop to their 
depredations. 

We must now for a short time turn back to the year 1801, when 
Shujal), on hearing of his brother^a defeat by Futtth Khan, assembled 
a large force at Peshawur. and advanced on Kabul, but sustained a 
defeat. In 1802, Futtih Khan, on his way to Kashmir, levied a contri- 
bution on the city of 50,000 Rupees. In 1808 Peshawur fell into the 
hands of Prince ELaisir, son of Shah Zeman, who, during the absence of 
his uncle Shah Shujah in Sindh and Mooltan, had been proclaimed 
King by the Mukhtor-ud-Dowlah Sheer Mahomed Khan Populzai, 
and the celebrated Peer Meer Waez. The account of tliis affair not 
having been fully noticed in most of the works on Aflghanbtan, I 
will relate it at length. 

In the latter part of the year 1807, Shah Shujah marched from Ka- 
bul, via Kandahar, with an army en route to Siudhand Mooltan, for the 
purpose of arranging the affairs of those provinoea, leaving Prince 

TOL. X. 3 
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Kaiser, his nephew, in the government of Kabul. Sheer Mahomed 
Khan Popu'zai, the Mukhtar-ud-Dowlah, who was then absent in Kash- 
mir as Governor of the province, dreading in his heart lest Shah Shujah 
might find an opportunity of ruining him in revenge for some crime 
previously committed, seized the apportunity ofthe Shah's absence, left 
his Government, and returned to Kabul, He immediately commenced in- 
triguing with Prince Kaiser, and oflfered to make him King. The Prince 
was deaf to all his proposals for a long time, well knowing, that in case of 
failure, his own life would be the forfeit. Sheer Mahomed Khan, on 
liearing his reasons for refusing, said, " but if the Ameers, the troops, 
and the people, of their own accord, choose you for their King, what 
can Shujah- al-Mulk do to prevent it" ? After some time, however. 
Kaiser agreed to his request. 

The Mukhtar-ud-Dowlah's next object was, to gain over the Meer 
Waiz, who, at this time, was the Peer or Saint, and therefore greatly 
respected by the whole of the people of Kabul, with the exception of 
the Kuzzilbashes. 

Having gone to the Meer Waiz, the Mukhtar-ud-Dowla represented 
to him the immense advantages they themselves would acquire, in ease 
they could place Kaiser on the throne, and, moreover, that the whole of 
the affairs of state would fall into their hands. It was therefore agreed 
between them, that the Meer Waiz should go to the principal Musjid 
on the succeeding Friday, and harangue the people on the subject 
from the pulpit. This was accordingly done, and Meer Waiz declared 
< that Shujah- ul-Mulk was a sensualist, and a drunkard, and thereby 
i unworthy to be King of the Faithful; and that, as Prince Kaiser was 
young, a worshipper of God, a pious man, and, moreover, a protector of 
the poor and helpless, he wa?, therefore, fit to be their Sovereign. The 
people of Kabul acted as their Peer had advised, and Kaiser was 
accordingly proclaimed King, in the place of Shah Shuja-ul-MuIk. 

The Kuzzilbashes, who had beheld all this with dread, and having 
ever looked on the Mukhtar-ul-Dowlah, and the Meer Waiz, as their 
inveterate enemies, wrote the whole account of the affair to the Shah, 
and despatched it with a trusty messenger. News of the insurrec- 
tion reached Shah Shujah at Mooltan, from which place he immediate- 
ly marched with the small force at his disposal, crossed the Indus, and 
advanced on Peshawur, by the Derajat and Kohaut. 
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Kaiser and his advisers were well aware, if Shujah should reach 
Peshawur, and advance on Kabul from the former city^ that people 
would flock to his standard from all quarters, and he would thus have 
an immense force at his disposal ; but that if they could succeed in 
reaching Peshawur before the Shah, who could not have more than five 
or 6,000 men with him, the advantages would be on their own side 
Kaiser therefore collected together a force of about 20,000 men, con- 
sisting of Kabulees, Affghans, Dooranees, Ghiljees, Kohistanees, and 
'Kazzilbashes, and advanced on Peshawur. Shujah had, however, 
arrived before him, and when Kaiser and his army emerged from the 
Khaiber Pass, they discovered the force of the Shah encamped on the 
dry bed of the Sharmawalah, about five miles west of Jumrood. Tlie 
next morning, 3d March, 1808, the two armies advanced against each 
other, and met near the village of Jumrood. After fighting against 
treble their numbers for some time, Shujali's infantry fled on all aides. 
The Shah himself, with 1,000 Kuzzulbash horse, who remained im- 
broken, was about to quit the field, when an unexpected event occurred, 
which entirely changed the fortunes of the day. 

Seeing the flight of Shujah's foot, as before stated. Sheer Mahommed 
Khan, the Mukhtar-ud-Dowlah, collected the principal Ameers around 
him, and with the flower of his troops advanced on the Kuzzilbashes 
who remained around the Shah, in hopes of taking him alive. 

The Kuzzilbashes on each side were well aware that, if Shah Shujah 
should fall into the hands of the rebels, and Kaiser be firmly seated on 
the throne, the Mukhtar-ud-Dowlah, and the Meer Waiz, together with 
the Ghiljees and other inveterate foes of their tribe, would destroy them 
almost to. a man, and that their very existence depended on the success 
of Shujah-ul-Mulk, at the critical moment referred to, joined together, 
and attacked the other forces of Prince Kaiser, and a hand to hand 
combat ensued. The Mukhtar-ud-Dowlah, and Akram Khan, the two 
brothers of the former^ Mahomed Ameer Khan j^oorzai. Abdoolah 
Khan Faizullah Khan Populzai, Dilawer Khan Alyezai, and the greater 
number of the Chiefs of Kaiser's army, were killed. Kaiser himself^ 
thus completely vanquished, and his Army routed, fled to Kabul, where 
he was soon followed by Shah Shujah. j . 

Meer Waiz, on hearing of Kaiser's defeat, fled to the Koh-i<-Damai)» 
and there collected a number of men of the tribes in that quarter, with - 
whom ho advanced towards Kabul, but bis own followers gave him i|p 



v' 



X 



12 LIEUTENANT U. &. RAYEETT 

to the Shah, by whom ho was handed over to the Euzzilbashes. After 
torturing him in sereral ways, they put him to death : this done, they 
delirered his body over to one of the Khojalts (Eunuchs) of the Shah* 
It afterwards beoame a saying throughout the Country, ^'that the 

X Ehojah Billal had killed the Meer Waiz/' to the great disgust of the 
Sunnees. 

Peshawur constituted part of the Dooranee Empire u(> to the year 
1818, and on the death of Futtih Khan, was held for some time by his 
brother, Azeem Khan, who collected the revenue in the name of Shah 
Eyoob. 

In consequence of the disturbances which took place at Kabul shortly 

afterwards, this Chief evacuated Peshawur and returned to Kabul, and 

the country was immediately pounced on by the ^' Lioti of the Punjab/' 

The Affghans made several attempts to recover the province, but with- 

' out success. 

In 1823, Bunjeet Sing having passed the Indus with a large force, 
advanced on Akorah, the first march towards Peshawur, to oppose Sirdar 
Azeem Khan, who had arrived at Pubee, the first march from Peshawur, 
with a force from Elabul, for the purpose of recovering the province. 
The two armies marched from their respective encampments on the 
! same day« and met a little on the Attak side of Nohshaira, where a skir- 
mish took place, in which the Afighans were beaten ; and the Sirdar with- 
drew his troops to Peshawur, and soon after retreated to Kabul. At the 
time this skirmish took place, a large body of Eusufzais, to the amount, 

y it is said, of 20,000 men, calling themselves Qhazees or Champions of 
the Faith, were assembled on the opposite bank of the Kabul river, for 
the purpose of crossing over to the assistance of Azeem Khan, but be- 
fore they could effect this that Sirdar had withdrawn his troops* 

Butgeet seeing this force on the opposite bank, crossed the river 
with his whole force, and attacked the Eusufzais, a little to the N. W. 
of Nohshaira, where they drew up to receive him. They had no leaders, 
and were mostly armed with swords and clubs, yet believing what their 
saints had told them, to the effect that the cannon balls of the infidel 
Seiks would not iryu)re them, they made no efibrt either to advance or 
retreat, but remained drawn up in a mass. 

Bunjeet, it is said, ofifered them terms, but of this we may believe as 
much, or as little, as we like ; one thing is, however, oertaiu, he ordered 
his guns to be placed in position around the Eusufzais, and having 
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orderM that na small arms should be tlsed, these unfortunates ^ 
were mowed down by his cannon, until niglit closed the scene. They 
made no efforts to escape, and it is said that 10,000 perished on the spot, . 
while the remainder, most of whom were wounded, retired under the 
darkness of the night ; when Bunjeet withdrew his troops, and the 
next day advanced towards Peshawur. 

Bunjeet Sing finding, notwitlistanding his success, that such was the 
implacable and inveterate hatred of the people of the country to the 
Seiks, that to retain Peshawur would be almost impossible, made it over, 
much against his will, between Shah Kamranj>f Herat, the legitimate 
claimant of the Dooranee throne, and the latter's most bitter foe. Dost 
Mahomed Ehan, Barakzai, the present ruler of ELabuU The Maharaja, 
Itowever, exacted a small tribute, and an acknowledgment of supremacy. 
Dost Mahomed made himself master of the whole province in 1824, 
which, two years after, he conveyed to his brother. Sultan Mahcmied 
Khaa. He, in return for his brother's kindness, commenced intriguing 
with the Seiks ; and whilst the ex-Shah Shujah was endeavouring, in 
the year 1834, to recover his lost authority. Sultan Mahomed Khan > 
entered into a secret treaty, with not only the enemies of his country, 
but also of his faith ; and Runjeet Singh, under the pretence of assisting ^ 
the rebel, introduced a body of troops into the Balla Hissar, and retained 
the province for himself. In the treaty between Shah Shujah and 
Bunjeet Singh, in 1833, the latter had obtained a grant of the pro- 
vince of Peshawur ; and Sultan Mahomed Khan,having at the same time 
objects of sel^aggrandizement in view, Bunjeet pretended to accede 
to liis terms, the better to secure the grant made to him by Shah 
Shiyah, in which, as above related, he was as usual successful. 

Dost Mahommed made an attempt to regain Pesliawur in 1835, but 

was defeated by the Seiks near Jumrood, in which affair they lost their 

general, Hurree Singh. 

Ib the month of Novembm*, 1848, Dost Mahommed, taking advantage | 
of the Seik rebellion, dispatehed an army of 12,000 men from Kabul, 
under kia half brother, the Nuwab Jubbar Khan, and took possession of ^ 
PeshaWfir. He retuaed it, however, but a short time ; for in March, 
1849, the foree of Sir Walter Gilbert, Q. 0. B., arrived at Peshawur 
without meeting with any opposition on^ the part of the A^hans, who 
fled beforie oUr vietoriotis troops* 

Dest Mikhomtned k said still to be desirous of r^gainaig this X 
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fine province ; in fact, every Affghan appears to regard it as the apple of 
I his eye. That it is the natural boundary of our Empire in that quarter, 
as also the key of Affghanistan, I imagine no sensible person is pre- 
pared to dispute. 

Description of the City and Suburbs. 

The city of Peshawur, which is distant from the right bank of the 
river Indus or Attak, forty five miles, is situated in a large plain, having 
on three sides mountains, which increase in height as they recede, 
more particularly towards the North. It is of an irregular oblong 
form, surrounded by a substantial wall of unburnt brick, twenty feet in 
height, and strengthened by round towers or bastion at the angles. 

The circumference of the city with the large Suburb of " Sir Assea," 
which has its own walls and gates, is five thousand five hundred yards, 
and has thirteen gates, viz. the Kabul, Jehangeerpurah^ AsaeaT Ba- 
chowree, Kohaut, Gunj, Wuzeerabagh, Lahore, Doabah, itampurah, Rai- 
tee, Chubutrah, and the Balla Hissar gates. At each of these gates there 
is a guard of the city police, and during our stay at Peshawur, the 
Kohaut, Kabul, Gunj, and Wuzeerabagh, gates, were also guarded by 
our own troops. 

The ground on which the city stands is tolerably level, with the 
exception of the " BulUmdee-i-Dakhee" or heiglit of Dakhee, near the 
Kabul gate to the West, and the height on which the Gorkutree 
stands to the EHst. 

It was on these two heights or mounds that the principal houses of 
Bagram stood. The intermediate space where the " Gunj-i-Noh" or 
" New Grain Market," the " Bazar of the silk sellers,** and the " Bazar 
of the cloth sellers," as also the whole ground extending to the Gorkhu- • 
tree was, in the time of Sooltan Mahmood, a marshy jungle, infested 
with wild beasts. A rivulet runs through the western side of the city s 
it enters at the Kabul gate, and after taking a considerable bend, and 
running through the " Gunj-i-Noh", or " New Grain Market," comes 
out near the Raitee-Gate on the northern side. It is crossed by several 
stone bridges, and in some places willows grow on its banks, but not 
to the extent or luxuriance that might be imagined from the descrip- 
tions of Burnes and the other travellers. 

The appearance of the higher part of the city, with the large and 
gloomy houses seemingly piled one on the top of the other, is at times 
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highly picturesque, particularly from the Grain market and the Silk- 
sellers' bazar. 

The houses, few of which are worth noticing, although many of them 
are large, and for the most part built of burnt bricks (which is difficult 
to distinguish from unbumt brick, on account of the dusty colour of the 
buildings, occasioned by the dust storms which greatly prevail in the 
hot season) are generally erected in'wooden frames, on account of the 
frequent occurrence of Earthquakes, which are common in this district* 
as also in all the northern parts of Afghanistan. - Many of the houses 
are three stories in height, the second and third of which have often 
fronts of carved wood and open work, which admit both air and light, 
and, at the same time, prevent their room from being seen into 
from without. In most of the principal streets the lower parts of 
the houses are occupied as shops, which are, however, in no way con- 
nected with the upper part, the latter being accessible by a stair at 
^he side of the house. The roofs are all flat and plastered with mud, 
and surrounded by a parapet four or five feet in height. 

In the hot weather the people pass a great deal of their time on the 
house tops, and on which, in this season, they invariably sleep. On 
this account it is considered a crime to overlook the roof of your neigh- 
bour's house from your own, as you might by doing so see the ladies of 
the family. The houses of the better sort of the people contain Tah- 
khanas or Zeerzaminees, rooms under ground, in which the females, when 
not employed in household matters, spend the whole of the day. The 
heat of a house in the hot season, which continues for three months, is 
at times very great, often reaching to lOO*' of Fahrenheit. 

Several streets are as wide as the streets of many of our towns at 
home, for which General Avitabile, or as he is called by the Peshawurees 
Abutabile Sahib, must be thanked. During the period that he was 
Governor of the Province, he made -many improvements : he, in fact, 
almost rebuilt many parts of the city, and although he ruled with the 
" rod of iron" yet still his name is greatly respected. The Pesha- 
wurees say he was a just man, and that instead of entrusting its ad« 
ministration to overbearing Hindustanies, he administered justice him- 
self, heard every complaint, and was accessible at all times to the meanest 
person. The door of his residence was not surrounded by swarms of 
lazy peoi^i to keep those who cannot afford to bribe them and the 
Moonshees from access. 
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The wlkok of (he principal siree^^ had formerly been paved with tar^ 
round stones, similar to the streets of many of our towns ^t home, with 
the eiceeption that they slope towards the centre, which forms a gutter. 
In the streets widened by the Seik Qovernar, these stones have been 
dispensed with, but the old streets, which are narrow and intricate, still 
retain the stone pavements 

The " Bazar-^i-Abreshur Taroosh," or ** Bazar of the silk-aeUer," is a 
very pleasant place, octagon in form, and surrounded by mulberry treesy 
and the houses round about are inhabited by the richest merchants. 
The " Baz»r-i-Bazaran," pr " cloth sellers," which acyoins it, as also a 
fine large open space^ planted with trees, but it is oblong in form, and 
much larger. 

The city olFeshwaur has two suburbs, the largest of which is called 
the *^ Sir Assea" or " Mill Head," the other the suburb or village of 
Balla Maree, or as it is commonly called Bana Maree» 

The Sir Assea, which is a good seized town in itself, is merely sepa- 
rated from the city by a wall, (see Flan) built by Avitabile to prevent 
the people of Sir Aa^ea from quarreling with the inhabitants of the 
** Gunj-i-kohnah," or ^* old grain market/* between whom a jealousy 
from some cause or other e^cisted, and party fights were of common 
occurrence, in which lives were often lost. On the night of Shab-i- 
Barat, (15th of the month of Shaban) they \ised regularly to meet and 
assail each other with fireworks. On one occasion the Seik Qovernor 
favoured the rivals with a meeting outside the city, to enable them to 
indulge in their fighting propensities, on which both young and old en« 
gaged. On this occasion three persons were burnt to death, and a great 
number injured in several places. To the friend of those who lost 
their lives^ Avitabile gave each one hundred rupees, and to those who 
were wounded, rewards according to the nature of their injuries, 
but the system was put a stop to. 

This suburb is also surrounded by a wall similar both in height and 
material to that of the City, to which there are six gates. It has 
several fine Houses and Musjids, and is inhabited by Hindoos, of the 
Khutree tribe, and Mahomedans, in about equal numbers. The village 
w suburb of Bala Maree or Bana Maree is situated close to the Sir 
Assea on the west, but is entirely separated both from it and from the 
city.. It was once a large place, but has now fallen to decay : it 
however still contains about one hundred good houses, and taking 
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it altogether, it ha9 a very piefcuresque appearance. Numerous gafdefid 
or orchards surround it on all sides for more than a mile^ the whole of 
which are with but few exceptions in a high state of cultivation. 

The following is the total number of houses in the city, together with 

the number and places of residence of the different shopkeepers and 

artizans, which I obtained with great labour and trouble, and without 

either assistance or enquiry from any of the Officials of the Province, or 

any one in any way connected with them« Considering the manner in 

which I was thus situated, it may be depended on as being very. correct. 

Ma)iotnedans of various deno^ I Hindus, Seiks^ and Khutrees, 
minations, 4,989 Houses. | 2,317 Hottses« 

Total 7,306 Houses. 

Besides this number in the city, there are, belonging to the Sir Assea 
and the Gunj-i-Ehonah^ 725 houses, inhabited by weavers of Loongies , 
or Scarfs^ who are chiefly Feshawurees, 218 houses of weavers of other 
cloths^ chiefly Eashmirians and Peshawureesyill3 houses inhabited by 
the Shalikoban or cleaners of gram as they are termed, who live in a 
Street called the Mahalah-i-Shalikoban. They are chiefly EasEmi^ 
nans, and have shops attached to ^heir dwellings. AH these together 
give a total of 1088 houses, which, added to the number of houses in 
the city, give a grand total of 8394,andj at the usual computation of 
five pers(ms to eadi house on ilio average, give the number of the in- 
habitants of Peshawur at 41,970, which cannot be far wrong ; the troops 
and camp followers amouUt to about 12,000 more. 

The different trltded &a. are divided as follow,' into shops, each of 
which employs from six to seven persons, viz. Armourers or Sellers of 
Arms 11 j who_am Pelshawurees and Eashmirians, and reside chiefly 
near tbe**Pid-i-Sungee'* or -^* Stone Bridge" ; Armourers or deaners ' 
of artns, 9i are PeshawUrees who reside in the Bazar^-Eissah Ehoanei 
a&d Ba2ar-i*Ea1aU ; 44 Master Bribkhiyers, t'eshawurees, reside in att 
psnr^ofthe city, but priDcipally in the Mahalah (quarter or Street) 
Ander-Share: 15 Beef Butchers, Feshawurees, who reside in the Bazar- 
i^Dttma Chillie ; 63 Sheep Butchers, Peshawure^ also, and reside in al- 
niOBt every Street and Bazar; 13 Bookbinders, residence Bazar-'i- 
ttasjid-^Mi^ltbat Ehan ; Bankers a^nd money-changers 45, who are y 
Hindus of th6 Ehutree tribe, and residoin the Street of Mahabat Ehan ; 
33 Bankers, PeahawureeSi who are to be found in«very Bazar; Barbers 
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«7» ^ * ' 87, who are mostly Kashmirians,^ with some few Feshawurees, they have 
[ no regukr shops, but frequent the Baths and Bazars ; 24 Master Car- 
penters, are Peshawurees, and have no separate place of reudenoe ; 
i Cook shops 15, chiefly Peshawurees, who reside in different Streets and 
Bazars ; Cookers of Sheep's Heads 11, Peshawureesj and reside in difie- 
< rent parts of the city ; Confectioners 56, who are Hindus, and reside in 
different Streets ; Carvers and Painters 18, Peshawurees, scattered about 
in different streets ; Drapers 52 shops, they are k^t by Hindus, almost 
exclusively reside in the *^ Bazar-i-Bazaran" or Drapers' Bazar ; Dyers 
. 7^ all Peshawurees, who reside in different streets ; Druggists 57, 
j Hindus, are to be found in every Bazar ; Fishmongers 15, Peshawurees, 
N^ residence Bazar-i-Kalan ; Goldsmiths 41, are all either Hindus or 
Kashmirians, and are to be found in every Bazar ; General Dealers and 
Deealers in small wares 16, who have a row to themselves in the Bazar-i- 
Ealan and Bazar-i-Gorkutree ; Horseshoe makers and sheers of Horses 
16, are Peshawurees, and reside in the Gunj-i-Noh and Bazar-i-Jehan- 
gheerpurah ; Mat- weavers 11, Peshawurees, whose residence is in the 
I Chouk ; Milk sellers 37, Hindus andPeshawurees, and are to be found 
in every street ; 25 Oil merchants, who are Peshawurees, and dwell in 
the Mahalah-i-Gorkhutree ; 11 Plumbers, who are of seven different 
classes, and are scattered about the different Bazars ; Sellers of Philudah 
10 (this is a sort of porridge made from wheat and milk,) Pesha- 
wurees, who dwell in the Bazar-i-Eissah Ehoane and Bazar-i-Kalan ; 
Paper makers 22, are Peshawurees and Kashmirians, and reside 
in the Gunj-i-Khona and a street named after them called the 
Mahalah-i-Kazir Kalan ; Bope makers 11, Peshawurees, four of whom 
are in the Bazar-i-Eissah Ehoane and the remainder live in diffe- 
rent: streets ; Shoemakers 58, are all natives of Peshawur, of 
whom 23 are makers of women's shoes only — they principally 
reside in the Bastah-i-Eafshdor or Shoe-makers' Row ; Saddlers 15, 
Peshawurees, residence in the Bazar-i-Bazaran ; Snuff-sellers 45, Eash- 
mirians and Peshawurees, who mostly dwell ,in the Gunj-i-Eohnah ; 
Sugar-refiners 3, Peshawurees, who live in the Bazar-i-Kalan ; Smiths 
, 27, who are Peshawurees, and reside in every street and. Bazar ; 42 
, Sherbet sellers, Peshawurees, scattered in all parts of the city ; Tailors 
10, who are Peshawurees and Eashmirians and have no particular place 
V of residence^such a small number of this class appears strange, but 
the reason is that the women make their own clothes and also the 
clothes for their husbands and families, therefore Tailors are not much 
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required : the women also take in work as in England, and are very 
industrious. There are also 4 Timber merchants, who are Peshawurees, 
and reside in the Chouk (market place)-i-Nu3seer-Klian ; and lastly 13 
Tent-makers, wlio are Peshawurees also, and have no particular place 
of residence. The inhabitants of the city are a mixed race, consisting 
of the people called Peshawurees, who do not pretend to trace their 
descent ; Hindus of the Kutree and Seik tribes, Kashmirians, Affghans 
and Moguls, but the latter are very few in number. 

The principal streets and Bazars are as follow:— The ** Bazar-i- 
Kissah Khoane^or " Street of the Story Tellers," immediately inside 
the Kabul Gate, is the most lively part of the city, more particularly 
about sunset, when it is crowded with all sorts of people. At this time 
the din is so great that it is impossible to hear one's self speak. 
Here may be seen Affghans and English, Kashmirians and Panja. 
bees, and Armenians, Huzaras and Hindoos, andParsees — old and young, 
rich and poor, all crowded together and elbowing each other on all 
sides. Here Officers on Elephants and Horses, there Fakeers on 
Poniesfy — one fellow crying out "Garam Nam" (Hot Bread), and 
another striking two brass cups together, which produces a vile sound, 
and crying out " Sard Ab ' (cold water), cows, donkeys, camels, dogs, 
sheep, goats, buffaloes, men, women and children, all mixed up in one 
great moving mass. The whole of the houses of thb street have shops 
on the ground floor, whilst the frail fair ones" reside above. The next 
street is Jehangeerpurah, which is the residence of Moguls, who are few 
in number, Kashmirians, Peshawurees, and Affghans. ^^ Duma-Gullie," 
or the ** Street of the Minstrels," now principally occupied by proprie- 
tors of Dancing Girls and Prostitutes. Mliowree Mahalali, inhabited by 
a few Moguls of the Mhowree tribe, and Kashmirians. Meerpurah, in- 
habited by Peshawurees. Gunj-i-Khonahar, old Grain market, which 
is a very large quarter, and is inhabited by Peshawurees, Kashmirians, 
and a few Moguls. Keerumpurah, in which Hindus chiefly dwell, as also 
a few Peshawurees. These two latter streets, together with that of 
Jehangeerpurah before mentioned, have each a Bazar of their own, 
which is entirely independent of the city Bazar, or as it is called the 
Bazar-i-Shair, which extends from the Kabul Gate to the Gorkhutree. 
The next street is that of Gorkhutree, mostly inhabited by Peshawurees 
and a goodly number of Hindus. Mahalah-i-Nalbandan or Street of 
the Horse Shoers, in which Peshawurees reside, as also a few " Dumjj' 
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or SiDgerSi who are not considered to be of any tribe or oaste. Next 
19 ^ Ander Bhair/' or << In the City/' in which the Seiks and Khutrees 
of large property, such as Bankers, Drapers, Silk*manufaotarers, and 
Merchants, reside. 

The principal Streets in the Suburb Sir Assea are the Mahalah of 
Sir Assea, which has a large Basar ojf its own, also independent of the 
city Bazar, and inhabited by Peshawurees. ^ The Mahalah-i-Eaharan, 
which is inhabited by Hindus, both Kutrees and Seiks, and is the only 
other Street of consequence in this suburb. 

The next objects worthy of remark, as regards the city of Peshawur 
» ; . I ' r ^ %hich are eight in number. There are three principal ones, the best of 
which is in the Bazar-i-Eissah Ehoane, near the bridge on the left, 
going towards theEabul gate; the others are, one near the Ful-i-Sungee 
or Stone Bridge, the other at the Gorkhutree. The Baths are kept ex- 
clusively for females from daylight until about 9 o'clock a. m. and after 
4 o'clock p. M. : between these hours they are available for the other 
sex. Such is the custom in the cold weather : in the hot season the women 
' bathe at home, and the men frequent die baths of the different Musjids, 
which are nearly all provided with shower baths. The operation at 
the Humums is as follows : — On going in, after undressing, a clean piece 
of cloth, about three yards long and one broad, is given to the victim to 
wrap round his loins, after which the barber of the bath, as he is called, 
makes liis appearance with a bowl in hU hand, and takes him to a large 
reservoir of hot water, which is poured over him until the body is 
sufficiently moistened. A cloth is then spread on the marble or chunam 
floor, and another cloth is rolled up in a peculiar manner, to form a 
pillow for the head. The victim is then requested to lie down on his 
back, and the barber commences a series of manseuvres, c<Hisisting of 
thumps, slaps, pinches, &c., after which the wretched individual is turned 
now on this side, now on that, the slaps sounding like the report of a gun. 
The le^s and arms are then turned and twisted about, and all the joints 
cracked ; after which the operator seizes a rough sort of glove, in rough- 
ness not unlike the curry-comb used for horses. With this the outer 
skin is rubbed ofi*, during which time the operated one is half drown- 
ed by repeated doses of hot water. After this is done, the operator 
commences to wash him with soap. After which, if he pleases, the 
victim can be shaved: this over, a few more doses of hot water conclude 
the operation. A dry towel is then given and a freidi cloth to tie round 
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the loins ; after whieh, ^lo viettm, aching in every limb, retires to the 
dressing room. The ladies have to undergo a similar operation> but 
the operator is, of course, of the same sex. Tlie price for all this plea- 
sure and enjoyment is a quarter of a rupee, but varies accordiug 
to the rank of the party who undergoes the operation. 

The city of Peshawur is bountifully supplied with water, and the 
greater number of houses have wells attached to them. Several wells 
are celebrated for the colduess and purity of the water, the coolness of 
which continues throughout the hot weather* Several accounts of these 
cold weUs have been writtea« and published too, I believe ; but I fear 
some of these writers have been bamboozled by the Peshawurees, who 
are fond of playing off such tricks on persons who do not understand 
their language. In the first month of the winter season, the wells, after 
being cleaned out, are filled to the brink with water from the Bara river» 
which flows into the plain from the Khaiber range of Teerah ; after 
which they are roofed in wich brick, and remain closed until the com- 
mencement of the hot season, — a period of six months,— ^ter which they 
areopcAed. For the first three or four days the water remains untouched, 
to allow the bad smell, occasioned by being closed for so long a time, 
to pass off. For the next ten or fifteen days the water has a putrid \ 

taste and unpleasant sme 11, but after that period continues to improve 
daily, both in purity and brilliancy ; and the water moreover continues 
so cold throughout the hot season that it is almost impossible to quaff a 
tumbler full of it at a draught. The Ciiah (well)-i'Shaik Iwuz (a 
celebrated devotee mentioned by Mr, Elphinstone,) which is situated 
in the suburb of Sir Assea, is the iiiost celebrated. 

Another sunk by Yar Mahomed Khan, brother of Sultan Mahomed, 
and called the Chah-i-Sirdar, is situated near the Kohaut Gate. A 
third is situated in the Bagh-i-Wazeer ; and a fourtli has been lately 
sunk, but is not so famous. 

One or two authors have written concerning the *' numerous mos- 
ques aad other public buildings of Peshawur, many built in a splendid 
style of oriental architecture, now going to ruin." At the present time 
BO tmce remains of these, I fancy, imaginary buildings, and the mosques 
(six io nuniber) that are at all worthy of even the slightest notice, are ' 
smajl «iid meanly built, — in short much meaner in appearance than* 
the Mu^jids of many villages in Sincih and the Punjaub. The largest 
is the J^mft Musjid^ the miuarets of which are conspicuous pbjects in 
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the landscape : it was built by a Mababat Khan, Affghan/in the year 
1756. It IS of tolerable size but is very much delapidated, and bears no 
trace of ever having been buHt in a " splendid style of oriental archi- 
tecture." 

There is one well built Mosque in the Suburb of Sir Assea, called the 
Musjid of Seik Iwuz, close to the cold well called after that devotee ; 
and is far superior to anything of the kind in the city. It has been 
built since Mr. Elphinstone's visit, and is of small size, but constructed 
in tlie most sub stantial manner, and is entirely white. 

Respecting the derivation of the name " Sir Assea," or " The Mill 
Head," it is said that the first mills in the district were erected here. 
In the Province of Peshawur, and in many parts <»f the Funjaub, the 
com mills are turned by water. Another tradition is, that the proper 
name is ^'Sir Assa,*' from Assa a crutch, and that the crutch of the 
Caliph Ali is buried beneath the cupola of a shrine in this Suburb, 
to which, on this account, both Sheah and Sunni came to pray. From 
the cupola of this shrine also an iron chain hangs, which is customary 
in several Musjids and Zearats— why, I cannot discover. In this 
Zearat or shrine to which I refer, the chain at present is about 12 feet 
from the ground, and it is said that formerly it could be reached with 
the hand, but since the infidel Sciks made their appearance at Feslia- 
wur, it gradually shortened, and continues to do so still. The most 
considerable public building is. the Gorkhutree, formerly the residence 
of the Seik Governor. It was formerly a caravanserai, erected at the 
orders of Nurjehan Begum, wife of Jehangeer. It is in the form of a 
square, 700 feet in length, and the same in breadth. One side is 
occupied by buildings, containing large and spacious rooms, which 
during the time of the Seiks were the residence of the Governor of 
the Province ; and contained numerous ofiices for the use of the dif- 
ferent departments of the Government, built by General Avitabile 
in the Hindu style. It is ornamented, both inside and out, with 
grotesque figures, painted in the most brilliant colours, in a similar 
manner to the embellishments of most Hindu Temples. It was at 
first called the " Serai -i-do-dur," or " The Jun of the two gates," 
and after the death of its foun^ler was allowed to go to ruin, in 
which state it remained ; when a Jogee or Hermit took up his 
residence there close to the well. This Jogce in a short time 
became so famous for sanctity that votaries flocked to him from ' all 
parts. This at length increased to such an extent, that, being greatly 
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annoyed thereby, he one day jumped into the well and disappeared; 
He was not lost, however, for it is said that he came forth at a 
spring some two miles distant, and near the Zearat or Shrine of 
Gliazee Hard, N. E. from the present cantonment. Hmdus^ both (f 
Khutrees and Seiks, in great numbers, visit this place on Sundays and 
Wednesdays, more particularly on the former day, when they go 
there to pray, and bring back some of the water for their children to 
drink. 

After the Jogee left Peshawur, the people were in the habit of 
carrying off the bricks of which the Gorkhutree was constructed, for 
building purposes ; until about nineteen years since, during the time 
that Sirdar Sultan Mahommed Khan held the province, one Suyed \ 
Ahmedj a celebrated fanatic (of whom more hereafter,) arrived at 
Peshawur, with a body of Eusufzat Affghans, and, after defeating \ 
Sultan Mahommed Khan, took up his residence in the Serai, and 
caused it to be repaired. The name Gorkhutree was given to it, s^ 
from the mound on which it stands bearing that name. There are 
three other caravanserais in the city, viz., two in the " Gunj-i-Noh" 
or ** New Grain Market," and the other, which is the largest of the threct 
b situated to the ridit of the Gorkhutree Bazar. The first is called 
the .". Serai-i-Jahafan" " or the Serai of the Bookbinders" ; the 
second Serai-i-Datamull, for Sugar, Ghee, Oil and Ghoor ; the third 
the Serai-i-Sulliman. The first and last mentioned are frequented : 
by Jtfahommedans, the other by Hindus. These places are all built 
of unburn t bricks, and are without any pretence to ornament what- 
soever. 

With the exception of the former town residence of Sultan Ma- 
hommed Khan, there are no other buildings within the city which 
call for a passing glance, its extent being the only importance. 
None of the fine residences mentioned by Mr. Elphinstone are now ' 
to be seen— not even a trace remains. 

Outside the City to the South lies the '< Bagh-i-Wuzeer/' or 
'^Wuzeer's Garden/' distant about three quarters of a mile. The 
site of the present building was formerly occupied by the summer- 
house, built by the celebrated Futtih Ehan, Wuzeer of Mahommed 
Shah, who laid out a large sum of money on the garden, which bas 
been a very delightful place, and still contains a great number of 
beautiful cypress trees, so much cherished by the Mahomedan, and 
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farnishiDg him with the emblem of the upright stature of his 
'^Ladye Love." It fell into disrepair until the period when 
Feahawur fell into the hands of the Seiks through the treachery of 
Sultan Mahommed Khanj who on his return from Lahore erected 
the present building, on whioh, and the gardens, he is said to have 
lidd out 80,000 Rupees^ It is a picturesque building, containing 

f apartments for his numerous Harem ; it is called the Bara Duree of 

, Sultan Mahommed Khan. 

On the north side of the city are the ruins of another garden bouse 
situated in what is called the '' Shahee Bagh" or ^^Boyal Garden,'' 
but it is of small dimensions, and the garden is uncared for and 
neglected. In it formerly stood a splendid residence, erected by Ti- 
mur Shah, but after his time, both it and the garden were neg- 

, leoted : when the province fell into the hands of the rapacious Seiks, 
they ordered the beautiful ixeei to be cut down, and the garden was 

. turned into a corn field. To complete the destruction, the people of 
the city carried off the bricks, &o,, for building purposes. The sum-" 
fner house, at present there, was erected by Sheer Singh, the son 
of Bunjeet, during his residence at Peshawur. 

To ih^ west of the city, dbtant about half a mile, is the place known 
as the Gktrden of Ali Murdan Khan^ a nobleman who lived in the 
retgn of Baber> and who has perpetuated his name in various parts of 
Affghitnistan and the Punjab, by the buildings oonstrueted by hior. 
This pl2ice> which is of some extent, is surrounded by a wall with cornet 
towers, and has two gated. The Residency now stands on the site 
of the Garden House erected by the nobleman above mentioned; 

^ It IB, as might be expected, a large and substantially built house, 
the lower parts of which are used as offices, and the upper occupied by 
the Deputy Commissioner of the Province and his friends. Numerous 
buildings surrounded this Residency, which are chiefly occupied by 
the Assistants of the above official and the Officers of the Punjab Local 
Corps quartered at Peshawur. There are several Zearats or Shrines 

, round the city. The principal is, the Zearat of « Panj Peer'^ or the 
"Five Saints," about a mile or more to the south east of the city. 
It is visited on Friday nights by great numbers of people. In the sum- 
mer, the Prostitutes go there in the day time, and at this season also, 
a sort of fair is held weekly, at which people from all parts attend. 
The unfortunate females above alluded to have a strange custom of 
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frequently visiting shrines and places where Devotees are buried ; and 
on (lie nights of PHdayy in particular, they attend to dances at the 
different shrines, which they consider a religious duty* 

The next shrine is that of Akhund Durweza Baba, also to the 
south east, and two others to the south ^that of Suyed Hassan, and tho 
other of Shaik Hubeeb. In this latter place lie the remains of Sir- 
dar Tar Mahomed Khan, brother of Sultan Mahommed, son of Surafraz 
Khan, and therefore brother of Dost Mahommed of Kabu^, but by a 
different mother ; Shaik Iwuz, the devotee before mentioned as the 
friend of Mr. Elphinstone, and most of the principal people of Feshawur. 

The Balla Hissar, or fort of Summerghur, alone remains to be men- 
tioned. It occupies the site of the old Balla Hissar, which was almost 
entirely rebuilt by Shah-i-Zeman, who added to it a Hall of Audience, 
Zenanah, and various other buildings, as also a fine garden, called the 
" ShaUh-i-Mah," or the " Light of the Moon." It was in this residence 
that Shah Shujah received Mr. Elphinstone. From the time that the 
Barakzai Sirdars obtained possession of the country, it went t<) ruin, 
and on account of the hatred between the Barakzais and Suddoozais, 
the royal tribe, it was not repaired. When the infidel Seiks got posses- 
sion of the country, they completed the destruction begun by the Ba- 
rakzais : they destroyed the garden, and cut down tlie beautiful trees, 
which they used for firewood. The present Fort was erected by Sheer 
Singh, the son of Bunjeet, at his father's order, and in consequence, 
whatever remained of the old Balla Hissar was razed to the ground. 
It was built mostly of unburnt bricks, and is rather imposing in appear- 
ance ; but of no great strength. It might have held out for ever against 
any force that the Affghans could have brought against it during the 
late Campaign. 

Attak is nothing in comparison to it : if Attak could have held out 
so long, surely Feshawur could have done the same. It has two 
walk with corner bastions, and others of a smaller size between. The 
aatet wall is about 25, and the inner wall about 75, feet in height, 
and commands the city, from which its south-west angle is distant 60 
jards. It is surrounded by a dry ditch of no great breadth or depth, 
and several of the embrasures are faced «i ith mortar or chunam. The 
situation is almost due east and west, with the entrance to the north. 
It contains magazines and a few other buildings, which are mean in ap- 
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peariuaae, and <rf but little consequence. The height of Dakhee, just 
outside the Kabul gate, in the possession of an energetic enemy would 
cause great annoyance to the garrison. 

THE DISTRICTS OF PESHAWUB. 

The Province of Peshawur is divided into six I'uppahs or Districts^ 
each of which is inhabited by a separate tribe, who are quite indepen- 
dent of the other. Thesie Tuppahs are Doabah, Hashtnuggur, Khali- 
sah, Daondzaiy Momund, and Khulleel, The four last are round about 
t.he city, the two former are on the opposite side of the Kabul river. 

The Tuppah-i-Doabah is so called^ from being situated between two 
riversy which its name implies, viz. the Lundye, or as it is sometimes 
termed the river of Suwat, and the Ksibul, which latter stream on its 
entrance into the plaiii from the Khaiber mountains, separates into 
three streams, viz. the Shahallum, the Naguman, which is the main 
stream, and the Addozai : these two latter belong to the Doabah. These 
rivers, therefore, are of great advantage to the district, and which is not 
overlooked by the people. The canals are cut in every direction for 
the purposes of irrigation, and are very numerous. The villages situ- 
ated near the banks of the Lundye, are numerous, and well peopled ; but 
on approaching the mountains to the west, the villages are much 
smaller, and the inhabitants much fewer in numbers. The soil is for 
the most part sandy, whether near the mountains or near the rivers, by 
reason of which the houses are built of wood and canes ; for the soil 
will not admit of being made into bricks. The ground is also marshy 
in many places, in which these canes or reeds flourish in the greatest 
luxuriance, and are used at Peshawur for building purposes, besides be- 
ing made into mats and other articles. The inhabitants of the district 
are of the tribe of the Gigyanee, one of the large clans of the Affghans, 
and said to amount to 20,000 souls. There are a few Hindu shop- 
keepers, and a few Poshawureos, who are cultivators of the soil. 

< 

The principal towns arc, Shabkadir and Batgiram. The town 
of Shabkacjir, which is about a mile distant from the Fort of the same 
name, contains about 400 houses ; but on account of the Fort being oc- 
cupied by a strong garrison, a thriving town has sprung up around it, 
and the town of Shabkadir has consequently sufTcred thereby. Many 
of the dwellings are in ruins ; and the number of inhabitants does not 
exceed one thousand. 
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The Fort of Shabkadir k' sittated on a tiatUral tDoand, oS nogireat 
elevation ; smd contains an area of 660 yard9> and Ui^ walls are about 
45 feet in height. It is octagon in fojr^^;atxd hod Qight:bflfitions, with 
a tower or keep in the centre, andjd Inti^iof mud and sunburnt bricks. 
A thriving town named DeraujV statd^ lo the south of the Fort, with 
which it is connected by>4^ w^\\<£ .-abiri^p^iei^Jt^ip height, in an un- 
fmished state. The entrance to the¥6finmffll^0^^^n. side, wluoh 
latter haa two gates. It contains about lO^if^piibitants, and hais a 
good Bazar, containing 150 s}iops, the wliole ^^hich are leept: by 
Hindus; the houses are small, and built of mud. A. rivulet from the 
river Addozai, runs past the north side of the Fort^' and two other ri- 
vulets flow by its eastern side, where there is the reskide)ice of a Fackeer 
or Devotee,' and around which there are a few^ muU>@n:y trees. The 
revenue of the town and fields belonging to it, amOiMiiito 9,000 Bu- 
lges. Batgiram, which is the larger town of the twJpeotitains about 
2,500 inhabitants. It is abo known by the name of the " Shair-i-Do- 
abah," Or the ^* City of Doabah," from its size. The houses are built 
chiefly of very small stones, and are thatched with canes. It is inter- 
sected by several rivulets, and yields a revenue of 21,000 Rupees t a 
small pbllce force is also stationed here. The other principal places are 
Eangray Serekh, Murouzai, Dalzak, Mogul Kliail, Nesrutzai, Sokhtah,: 
Panjpow, Apkai, Adeezai, and thirty-seven smaller villages. 

TheTuppah-i-Hasihtnuggur is also called from eight towns of the dis- 
trict, which ar6 mii6h larger thah any others in the province of Pesha- 
wtir. Many people imagine that these eight towns are close to each 
Other : if I mistake riot, it is so mentioned in Thornton^s Gazetteer ; but it 
is not the 6ase. • The eight towns are Char Suddah, Wh!ch> together 
With Prang arid the village of Kazeekhail, form the present Hashtnug- 
gtir; Ruzrr, Atmanzai, Tungee, Sheefpon, Abazai, and Nohshaira- 
The district extends for about four miles along the bank of the Suwat 
drLundye river; beyond which, is the country of the powerftd and 
numerous tribe of Eusufzai, The inhabitantd of the district are Ma- 
homedzaisy a branch of the great tribe of Dooranee. Irrigation depends 
inostly on rain ; but the Palez, or vegetable crops, are cultivated near the 
banks of the river, where water can be obtained easily : the greater ele- 
tation of this Tuppah above the level of the water of the Lund ye, 
prevents its being made use of for the purpose of irrigation at any dis- 
tance from the banks. 
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The towns of Char, Luddah> andPranj, which, with the village of 
Kazeekhail, form the present Hashtnuggur, are close to each other, and 
contain about 7,500 inhabitants. The houses are mostly well built, 
] both of kiln-burnt and sun-burnt bricks, and are from two to three 
stories in height. They have a large and well supplied Bazar, and 
carry on a thriving trade. The number of shops is about 500. The 
greater part of the produce of the Eusufzai country is brought here, 
and great quantities of sugar cane, (the produce both of this district 
and that of Doabah) are made into Goor, a coarse kind of sugar, which 
is sent to Peshawur. This place is the largest in the province^ after 
Peshawur. The ruin known as the Hissar of Hashtnuggur, is properly 
called ^sair, and is separated from the town by a branch of the Lundye 
river, which at Tungee divides itself into three branches, which again, 
after flowing in this manner for about eight miles, unite a little below 
' the Fort. It consists of a high mound, fifty eight yards in length, and 
• about the same in breadth, and is visible from an immense distance • 
The people of Hashtnuggur have erected walls of stone and mud on 
the summit of the mound, with towers at the comers of the same ma- 
terials. There are numerous trees around, consbting of Orange, 
Lemon, Mulberry, Peach, &c. The revenue amounts to 27,000 Bu- 
pees. The next town of consequence in this district is Nohshaira, which 
contains a population of 5,500 souls. It is called Nohshaira, which 
means nine towns, from the inhabitants being of nine different branches 
of the Mahomedzai, descended from nine 4iflerent ancestors. They are 
as follow :—-Abakhail, Matahakhail, Bararakhail, Shurakhail, Ehanow- 
Uiail, BarakbailrShahhussaine, Anthekhail, and MarkhaiL The Barah 
bjfmeh first settled here in the time of Timur Shah, who also gave 
ihem the lands for military service ; but on being joined by eight other 
branches of the tribe, the name of the village was changed from Bara- 
khail to "Nohshaira'* or the " Nine Towns." There are many large 
and well built houses in the town, but the greater number are 
built of large clods of earth, dried in the sun. The fields are irri- 
gated by means of wells, the water from which is distributed by the 
Persian wheel, and by the rain. The water of the river is not made use 
of except for the vegetable crops, which are generally close to the 
river banks. To the east of the town is a wonderful grave, which is 
twenty eight yards long, known as the " Kabur-i-chel Guz Baba," or 
(literally) the " Grave of the Forty yard Father," The people say 
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tliat \i was there previous to the arrival of the first settlers. There is 
a similar one to the west of the town, also of the same size, and called 
by the same name. People from all parts come to pray at these graves, 
but whose they are» I could not discover ; I did not even hear a tale 
ooncerning them. North of the town, about a mile and. a half distant, 
a limestone range of hills, of about 300 feet in height, rises abruptly 
from the plain, near which the battle (or massacre) of Nohshaira, 
took place between Bunjeet Singh and the Eusufzais. To the south 
and on the opposite bank of the Kabul river, stands a small mud Fort, 
buUt by Avitabile, to keep open the communication between Attak 
and Peshawulr. A small village stands near it, which has a bazaar, 
the shopkeepers of which reside there all day, but return to their 
homes at Nohshaira in the evening. The^other principal places of this 
district jure Kicetta, (Nicoea), Trungzai, Omarzai, Tumab, IVleerzadair, 
Dagai, Sheerpow, Chuttah, and twenty-six other villages. 

The Tnppah-i-Ehalissah, lies directly east of Peshawur, and is 
watsnAI^ two rivers, viz., the Jundee, and the Turnow ; which, nearer 
to ih^ sources, are respectively called the Bara and the £liurr-i- 
Mornnnd* The district contains people of so many different tribes 
that I am unable to say which are greatest in point of numbers. There 
are Khulleels, Daondzais, Momunds, Aorrmorrs, Hindkeels, &ic. &c. 
All those that are of pure Affghan descent, speak the Pushtoo language ; // (^ ' ^ ^ ^ 
bat tboseof mixed blood,such as Hindkhees and others, speak Punjaubee^ 

The principal towns are Chumkunnee, and Pubee. Chumkunnee is the 
pretties^ and with the exception of Hashtnuggur, the largest, town in 
the province ; and contains 5,000 inhabitants. It b distant from Pesha- 
wur abottt five miles to the eastward. It is inhabited. by Momunds 
and Peshawurees ; the Malik, or chief man of the town, is of the former 
tribe. It has a large and well supplied bazaar, contuning about 150 
shops ; the town is watered by two rivulets, and is surrounded by trees 
and gardens, contaming Peach, Pear, Plum, Mulberry, Pomegranate, ! \ 
Quince, Ber, Grape, and other fruit-trees. There is a shrine near, the 
town, called the Zearat of Mean Sahib, to which people fiock from all 

trts ; there is also a large and well built Mui^id. 
Pubee, the next place of consequence^ contains about 750 inhabi- 
tants* It is the first encamping ground for troops after leaving 
Peshawur. The country round is well wooded, but the trees are of the 
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Tamarisk. The soil is barren, and contains great qtrautilter of liitre ; 
the cultivation is therefore scanty : the revenue is l,i5§tf rtipees. About 
three miles from Pubee, low hills rise, wlik* gradually increase in 
height, iind form that range whieb eewtstitutcs the South-Eastern 
boundary t^f the Province* Tftetfrilto the south and west, to within 12 
iA\\& of Peshawur, k very barren, and intersected by ravines and 
l^iatcb^ of coarsb' black sand, and is also marshy in many places. 
The other principal villages are Jehangeerabad, Wuzeerabad, Meerpu- 
rah, Lei^buiundpur, Pannogurrai, Kalookhail, Timurpurah, and thirty- 
one others of smaller size. 

Tuppahri'Daond;s;au — This district lies directly north of the city, 
and is very marshy in many places. About a mile distant from the 
fort is a morass, two miles long by as many broad. These bogs are 
(entirely unsuitable for cultivation ; but the people send their cattle to 
graze in theni, and great quantities of canes are produced, which are 
used for building purposes. The district is watered by two rivers, viz., 
the Shahallum, and the Sarraahwulla, which is here called the Bu<lnee. 
Like the Khalisah district, it is not entirely peopled by the Daondzai 
tribe, as the name would imply. The villages are small in comparison 
with those of the other districts, but they are very numerous. Shahal- 
lum is the largest village, or town it may be called, and contains 1,000 
inhabitants ; the revenue is 12,000 rupees. The next most important 
places, are Khudderkhail, HassUnabad, Murut, Babodzai, Gurrai-i-Sa- 
hibzadah, Gjirrai-Fazil, and fifty^ix others of smaller size. 

Tuppah-i'Momund. — This district extends from the city, in a south 
westerly direction, to Sliekan on the Bara river, ahd ifrom Peshawur t6 
Ah» range of moantains to the South East. It is watered by the Bara, 
and the river here called the Rhurr-i-Momund ; but which, after pass- 
ing Peshawur, is cailed the Turnow. It rises in the Afreedee moun- 
tains, as does also the Bata or Jindee. The largest towns of this dis- 
trict, are Biidabeer and Mia^hookhail. The first mentioned place con- 
tains a population of 1,500 inhabitants. Two or three rivulets, 
'branohesofthe Ehurr-i-M6mund| run through the town; and their 
banks are shaded by niimerous' trees of various sorts ; the revenue of 
the town, and, fields belonging to it, amounts to 9000 rupees, 

Mashookhail contains 1,300 inhabitants, and yields a revenue of 
7,000 rupees. The other villages of importance aire Mittnee, 8hekan, 
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A£akbail-i-ko1i-i-Daman, Mushtoo^ui, and eighteen smaller vilhiges. 

Tuppah^KkuUeel* — This district, ivhioh is the smallest of the six, 
lies directly west of Peshawur, and is inhabited by the Khulleel tribe, 
who are particular friends of the Khaiberries ; and reoOtve a share of 
whatever these last mentioned people manage to steal from Feshawur 
and its vicinity. Being situated close to the foot of the Khaibef range, \ < 
it is less cultivated in proportion than t|ie pther Tuppahs. It is. in fact,, '* 
entirely barren where the water of the Bara river^ of which the Khul- 
Icels receive one share, cannot be brought into play for the purpose of 
irrigation. Tahkal is the chief town of the Khulleel tribe, a,nd con- 
tains 1,200 people. It has four Musjids, bu ilt in a substantial manner, 
and each has a reservoir of water attached for the purposes of ablution. 
It is surrounded by a great number of fine trees, but which do not ^ 
bear fruit. Two rivulets from the Bara river also flow through the, 
town: tlie revenue i^ 8,000 rupees,^^The_other principal places are 
Takhal-i- Paen, Sir Bund, Nohdeh, Kaffir Deree, Spcersang, PulToosee* 
i-Tahkarzai, Sungu, PuUoosee-i-Mughdurzai, and sixteen smaller vil- 
lages. The whole of the villages of this district are well built, very 
clean and picturesque, and have rivulets running through them, the 
banks of which are generally shaded with fine trees. 

The Fort of Tutlihgur, generally known as the Fort of Jumrood, i$ 
situated about threa miles from the entrance to the Kbaiber Pass. It 
is small in size, and has a sort of keep in the centre. There are the 
remains of a small village round it, which is now entirely deserted, 
and the fort itself is in a ruinous state. The village of Jumrood, also in 
ruins, is half a mile nearer the Pass. 

THE EUSUFZAI COUNTRY. 

The part of the Eusufzai country which at present forms a portion | 
of the Province of Peshawur, I had the opportunity of visiting in Do- ! 
cember last, when my Regiment formed part of a force which left 
Peshawur for the purpose of chastising the inhabitants of several re- 
fractory villages. On the 3id December 1849, we reached Pubee, 
and on the next day arrived at Nohshaira, both of whicli places have 
been described under the respective Tuppahs or districts. On the 8th 
of December we left Nohshaira for Toru, our route lying a little to 
the East of North. The ground as wo advanced, sloped gradually 
towards the North. We passed several villages, near which I observ- 
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' ed small fields of cotton, the inhabitants merely cultivating a sufBcient 
quantity for their own consumption. The cultivation appeared scanty, 
and the country was almost destitute of tress. The wild "Ber" tree 
appeared in several places, but never exceeding six or eight feet in 
height/ and its fruit was bitter and unpleasant to the taste. We crossed 
the dry beds of two mountain-streams. Torn, so called by the Feshawur- 
ees, but properly Tola, which means a concourse of people assembled in 

^ one place, is inhabited by the Mashranzai branch of the Eusufzais. 
It consists of three villages, within half a mile of each other, and alto- 
*^) gether contains 5,000 people. There is a Bazar in each of the villages, 
. ' ' the shopkeepers of which are Hindus, and a few of the fSrancha class, 
who sell cloth, linen, &o. To the north of the town is the dry bed of a 
river, here called the Lundye ; which, in Afighanee, means a mountain 
stream : its proper name is Nalah-i-Hind. It was dry at this time, but 
comes down with great force in the hot season — so the people said. 
The revenue is 17,000 Rupees, which they say is too much, and more 
than they can afford to pay. 

The country between Torn and Hamzah Khan, the next halting- 
place, was similar in appearance to that passed through on the previous 
^ day, and mountains rose on three sides. The towns of Ootey" and 
, ' .. Mardan lay in our route, about a mile from each other, on the right and 
left of our road. The town of Ootey, which is almost close to the road, 
contains 2,500 people, and Mardan 2,000. They are held by Meer 
Afzal Khan, the Arbab or Chief of Torn ; and yield a revenue of 11,000 
Rupees. After passing these, we came to the small village of Fatima, 
which belongs to the town of Ootey. The ground continued to slope 
towards the north, and trees were numerous. Two ranges of mountains 
rose to the north, and on the east low hills ran in a south-west direction. 
Hamzah Khan is a small village, surrounded by a deep trench, and 
contains J.50 people, consisting of Suyeds, Fackeers, and a few persons 
i \ ^ i> ^' of the Meeankhail tribe. They may have fields at a distance, but there 
was no sign of cultivation near it. The mountain of Kathamar, near a 
village, to the East of which is a stone or slab, called by the name of the 
" Sang-i-Newishtah," or the "Inscribed Stone," is distant from this 
village about 12 miles to the East : a hollow near the top of the moun- 
tain is also plainly visible to the naked eye. The character written 
on this "stone" is unknown, but supposed to be Greek. I had asked 
for leave of absence once or twice, during my stay at Peshawur, for the 
purpose of visiting this and other interesting places, but the authori- 
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ties pronounced it highly dangerous, ao leave w&s refused ; aUhongh,- at i 
the same time, I would have ventured into any part of the country, I , 
have tried to get a copy of the character on the " stone," but without 
sucoMS. There is no doubt but that there are numerous remains of 
antiquity in this part of tlie country ; and it is here we must searcli for 
th« rocic of Agr^L^, and the cities of Ora and Beziza, mentioned by the ' 
Qreelc HiatOTians, 

There are two roads from Hamsah Ehan to Eatlung, the next march 
one leads to the right, and the other to tite Hill of Chechar ; that on the 
left only is practicable for guns. The road to the right leads to the 
Hilt of Chechar, the road leading to the top of whiah appears in some ; 
places to have been built up, and in others to have been hewn from the 
solid rock. The summit of the Hill cousists of a apace of ground 400 , 
yards long, by 100 yards in breadth, and is covered with the remains of 
buildings built on platforms. One in particular, the Inrgest, consisted i 
of a raised platform of about eighteen feet in height, and sixty square. 
On this stands what appear to be the remaios of a Temple, and ttie 
whole place was strewn with oarvinga of men and elephants in differ- 
ent positions. The buildings are constructed of a bright yellow 
coloured soft atone, whilst the carvings are all in slate. Since the 
Ume I saw the place, several figures, as large as life, and extremely 
well ezecnted, have been dug up. They are of a white composition, 
something similar in appearance to plaster of Paris. One of thoae 
figures lias, 1 believe, been forwarded to the Gtovernor-General. The 
ruins are evidently Bhuddish. The plain at the base of tliia hill is en- 
tirely covered with a forest of wild ber and other trees. 

The town of Katlung is built on three sides of a small tank, and con- 
tains about 1,500 people. This tank b formed by the stream which 
runs past the town, and Is bordered with fine trees, which the people 
call the Adrak and the Mayar, asjilso a few Ber and Mulberry trees. 
The inhabitants of Eatlung are Kliuttuks, who have been settled here 
for a long time : several otiier villages in this valley, as it is termed, are 
inhabited by the same tribe, and will be hereafter enumerated. Some 
say they are of a different tribe to the Khuttuks south of Peshawur, 
and that tliey are one of the various tribes of the Eusu£eais. The re- 
veom of this town is 800 Uupees ; the cultivation is scanty. 
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On the morning of the 11th December, we reached the village of 
Ameer Khan, which is distant from Katlung eight miles. It contains 
a population of 500 souls, of the Shaberkhail Eusufzais. The houses are 
built of stone. The revenue is 180 Rupees. About five miles to the 
east of this village, at the foot of the mountains which separate this part 
of the country from Booneer, lies the village of Abazai. The highest 
' part of these mountains is called the Koh-i-Rama, near the summit of 
which there is a cave, called the Issmus-i-Eashmir, and which is said to 
lead into Kashmir. The mouth of the cave is about six or seven yards 
, wide, inside which are a great many carved figures : to enter is difficult, 
. ' on account of the immense number of Flying Foxes. The village of 
SangaVre or Sugow, which was captured and burnt, is situated in a nar- 
row gorge of the mountains, and contained 70 houses, which were 
built of stone and mud. To the left of the village lies tlie road into 
Booneer, which is very steep and narrow, and from which reason it is 
called Tungee. The inhabitants amounted to about 350 persons, who 
were of the Shaberkhail tribe. The country between Sangawe and the 
village of fullai is entirely uncultivated, level, and here and there inter- 
sected by ravines and beds of mountain streams. The camp was pitched 
' / about three miles from the insurgent village of PuUai, between the hill 
of Tarakai, and the dry bed of the Kalpanee river, or, as it is generally 
called, the Khurr-i-Lundye : there are no villages within a mile or a mile 
and a-half of this place. In the valley, in advance of us, were situated 
the villages of PuUai, Zormundai and Sheerkhanee, which were burnt, 
and three others, further up the valley, called Bazdarrah-i-Paeen, and 
' * Bazdarrah-i-Balla, together with Mora, which is situated half way up 
the mountain on the road into Suwat. The valley, which is known as 
Bazdurrah, is about six miles in length, and from three to four in 
breadth ; it was well cultivated and well wooded. The three first men- 
tioned villages were built of stone, and two were surrounded by walls, 
with round towers of no great height at the corners. The number of 
inhabitants in these several places could not have been less than 5,000 
souls. 

The country between Katlung and the hill of Chechar, is called the 
plain of Lundye Khan; that between Chechar, Sungawe and Pullai, 
the Babazai valley ; and that between Pullai and Suyedabad, the plain 
of Lundye Khurr also. The principal villages are Ameer Khan, Sun- 
gawe or Sugao, Kowai, Baboozai, Peepul, Hadjee or Gliazee Baba, 
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OusmahMiatl, Burniuwull, and tlie villagea situated !n the PuUai valtey 
before mentidned, held by different tribes of the Eusafzais ; and S^sa- 
mai Kallod, Panai, Deerai, Katlung, Chirchor, Lundyekhurr, Meeati 
Issak, Hallur, Dundeah, Sliimunzai Guzr, and Matah, the iwrhole of 
which are inhabited by Khuttuks, whose villages are mostly in the 
Lundye Khurr valley. 

On the 16th December, we reached the small and miserable village 
of Suyedabad, inhabited by about 100 Suyeds ; it belongs to the village 
of Hamzah Khan, which is distant from Suyedabad eight miles. The 
country round about this place is flat, but little cultivated, and the 
villages are at great distances from each other, except in the neigh- 
bouthckKl of the mountains, the little retired valleys of which the 
Eusufzais seem to prefer for the sites of their hamlets* 

To the west of Suyedabad, and about a mile distant, is a range of 
hills, rising abruptly from the plain to the height of six hundred feet or 
more. It is named Bihee, after one of the sons of Baja Seetah, who 
held Peshawur previous to the conquest of the Province by Mahmood, 
the Ghuznevede. Bihee held the government of this part of the 
country, as already mentioned. 

The summits of this range are covered with ruins of various 

sorts and dimensions ; but they are so fresh and sharp in appearance, 

that one would suppose they had not been erected for a year. The 

Southern part^ which is the highest, is covered with an extensive 

ruin, called by the people of the country the " Takht" or " Throne 

of Bihee.'' About the cehtre of the hills to the West, there are the 

ruins of a Temple, Or something of the kiiid, on a very large scale; and 

the remiuns of a great number of pillars, of a cttl*ious shape, and 

hollow mside : the place was overgrown with bushes and weeds. Th^ 

stone of which all the ruins are constructed, is of a bright yellow 

colour, soft, smooth to the touch, and breaks into flakes. The blocks 

of stone are merely squared on the inside and outside, the interstices 

being filled up with the same stone ; but so exquisitely, that it would 

almost lead one to imagine that the stone had been used in a melted 

state, and had turned into stone, exact in appearance to the ottier 

blocks. From what I halve mentioned respecting the blocks of stone 

being merely squared inside and outside, it must not be imagined, for 

a moment, that these buildmgs were either soughly or clumsily 

constructed, for the workmanship is beautiful ; and the whole seems 
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to have been the work of a people as well versed in the science of 

, architecture, if not better, than we are at the present day. The whole 
of the range of hills on which these ruins lie, is composed chiefly of 
slate, containing veins of quartz and limestone, which form the 
composition of the mountains round about. With the exception of a 
well, at the bottom of the hills to the west, there are no signs of water 
nearer than the village of Suyedabad, close to which the stream of 
Ealpanee or Khurr-i-Lundye flows. The well referred to is cut out 
of the solid rock, with steps leading iato it. When I visited the place 
it contained but a small quantity of water, which was bad tasted and 
of an unpleasant smell. The hills and country round were destitute 
of trees, with the exception of a wild Eig and a Ber, which grew at 

i the side of the well. 

The hills around Fullai were covered with similar ruins, to all 

X appearance, as those at Chechar and on the hills of Bihee, but did not 
seem nearly so large. The architecture bears no similarity to the 

^ Greek style, and the people of the Country say that they are the 
remains of EalHr cities, ^ith which the whole of the surrounding 

• country is covered, more particularly Suwat. I have no doubt but 
that valuable and important discoveries might be made at Bihee and 
other places, in this part of the Eusufzai country, at the sacrifice 
of a very little trouble and expense. 

The next march brought us to Hashtnuggur, which has been already 
mentioned in the account of the Tuppahs or Districts of Peshawur. 

RIVERS OP THE PROVINCE. 

The Province of Peshawur is watered by several rivers, all of which, 
with the exception of the Kabul, are but small streams, although of 
great importance to the country. 

The Kabul river, on entering the plain of Peshawur from the 
Khaiber mountains at Michnee, separates into three branches, called 
the Adozai, the Nagaman, and the Shah Allum, the flrst mentioned 
being the northern branch. These flow five or six miles apart as 
far as Dobundee, where they again unite. The river here receives 
the Lundye or Kiver of Suwat, and the three minor streams, the 
Sarmawalah or Budnee, Bara or Jindee, and the Khurr-i-Momund or 
Tornow, which flows into the Shah Allum branch a little above the 
village of Dobundee. At Nohshaira it receives the Kalpanee or 
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Nalah4-Hind from the north, and falls into the Indus a few miles 
north of Attak. 

The Nagaman, (unsuspected) which is the main stream of the 
Kabul river, in the months of June, July, and August, rolls along in 
a deep and rapid volume, and is almost impassable — the passage is 
effected by meaas of rafts. In the month of December last, the 
river was unfordable for troops, and was then a clear and rapid streami 
about 150 yards broad ; the Adozai, at the same period, was breast 
deep ; and the Shah Allum, at the ferry, nearly four feet in depth : 
each of these branches was clear and rapid. After uniting at 
Dobundee the force of the stream is not so great, three or four miles 
an hour being the maximum of its velocity. At Nohshaira, in the 
month of December the river was about two hundred yards broad, 
iiud is at all times uqfordable. 

JThpt Tiinidye, or river of Suwat, which rises in the mountains of 
Hindu Kush, was, in December last, breast deep, rapid clear and about 
100 yards broad : in the hot season it is unfordable, very rapid, and 
about 200 yards in breadth. 

The next river in point of volume is the Khurr-i-Momund, or 
Tumow, which rises in the Afreedee Mountains South West of 
Peshawur. It is of no great breadth, and is always fordable. A 
great deal of water is carried off by canals, for the purpose of 
irrigation, and in the hot season is about 25 or 30 yards broad. It is 
called the Ehurr>i-Momund until it reaches the Khalisah districts, 
when it receives the name of Turnow. 

The Bara river rises also in the Afreedee mountains and flows in 
a small but clear and rapid stream until it arrives near the Momund 
Village of Shekan, where it is divided off by canals into three por- 
tions, one of which goes to the KhuUeels and the other two to the 
Momiunds. The water of these different canals is again subdivided, 
80 that the bed of the river is at all times dry or very nearly so, 
until it passes the city, when the channel again receives the water 
of the various canals and rivulets, two of which latter run through the 
city, and thus united, join the Shah Allum after receiving the Sarma- 
walah.' The Sarmawalah is dry for the greater part of the year, 
but after heavy rain in the mountains, it comes down with violence, 
md earries every thing before it. An occurrence of this nature 
took pla(^ during the time the Peshawur force was there. After a 
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heavy fall of rain of some days' contiauancey the b^ of thd riter, 
A which had been selected as the site of the enoampment, at once 
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became a scene of confusion and danger attended with great loss 
of property from the unlocked for rapidity with which the accu- 
mulated waters rushed down_th^ channel. 

The Kalpanee or Malah-i-Hind rises in Suwat, and| like all 
mountain streams, is dry for the greater part of the year^ but after 
heavy rains comes down with considerable violence. 

CLIHATB, PROBUCB, &0. 

The seasons resemble those of other parts of Afghanistan, viz. 
Baliar, Tabistan, Khazan, and Zimistan, corresponding respectively 
to our spring, summer, autumn and winter. 

The progress of tlie seasons is as follows. The cold weather 
commences about the latter part of September^ and continues up to the 
middle of April ; and rain falls at least once & week^ and often 
copiously. 

Towards the end of May the days begin to be hot, and in June 
the heat is at its height. This continues throughout the months of 
July and August, the Thermometer rising at midday to 108^ and 100* 

of Fahrenheit. 

About the end of July we were visited by one or two thutiderstorms 
attended with heavy showers, wliich were doubtless a tou(di of the 
Indian monsoon. 

The nights throughout this season were comparatively cool, and a 
person could manage to sleep pretty comfortably by moving his couch 
into the open air. The temperature abovementioned is not so great as 
in many places in Sindh, yet it has a much greater effect on the system. 
Perhaps our not having good houses at the time I refer to, may be the 
cause of our feeling it to a greater degree. The country remains green 
all the year round, and taking everything into consideration, I should 
have no objection to pass many years there. 

During the summer, hot winds, and duststorms prevail, but the air 
is occasionally cooled by refreshing showersb In September the days 
begin to get co^d, and the nights pleasantly so; but in October blankets 
are necessaries that cannot be dispensed with, and every breath of air 
is excluded from the bedroom. In November it is cold, even in the 
sun at midday, and a fire is indispensible. There are bard frosts at 
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nigbfc, and during the months of December, January, and February, 
the Thermometer falls down to 30'' and 28'' of Fahrenheit, and it is 
not at all an uncommon occurrence to find the water frozen in the 
basin in the morning. The mountains are clothed with snow all 
round from November to March, many of whichjire not more than 
eight and ten miles distant ; and the Peak of Tatara, which is about 
2,800 feet above the level of the sea, was clothed with snow half way 
down its sides in December and January. Peshawur itself, which is 
in Lat. 34 ** and Long : 71*" 40^ is 1060 feet above the level of the 
ocean. During the winter months a great deal of rain falls, which 
sometimes continues for days together ; and such is the peculiar nature 
of the soil, that after heavy rain it is dangerous and difficult to move 
abont, on account of its slippery, and at the same time adhesive, 
nature. Water remains on the surface for a long time, and the roads 
are often impassable thereby for days together. 

There are two harvests, viz., Rubee or the Spring, and the Khureef 
or Autumn. In the beginning of December the Rubee crops are sown, 
consbting of Barley, Wheat and Gram, (cicer arielinum) and the re- 
mainder, for this is not all, is sown at the end of the month, con- 
sbting of Addes, (Lentil) Mash (sort of bean,) and Muttar (kind of 
pea,) the whole of which are ripe and gathered in April. After pre- 
paring the ground by manuring, watering and ploughing, the Autumn 
or Khure ef corps are sown, consisting of JoVaree-i-Hindee, (Maize) 
> Jowaree-r^ilakee, Badjeree (holcus spicatus,) Rice and Cotton. These 
crops ripen about the middle of November and beginning of December, 
and after being cleared away, the ground is again prepared for 
the Spring crops. 

The method of separating the grain from the straw is, by construct- 
ing a frame work of wood, which is filled with logs of wood and other 
articles to make it heavy. This turns on a sort of pivot, and is drawn 
about by oxen. The straw^fif.,)[pwaree, called ierby, is the staple food 
'. for cattle, and is sometimes used for thatching. Wheat and Barley 
straw is made into a material called Boosa, which is given to cattle, and 
is also used for buil<Ung purposes, mixed with earth. Rice and 
Badjeree straw is merely used for packing. The com is ground com- 
monly by mills turned by water. The stones, which are about 
four feet in diameter, are placed horizontally. The miller either gets 
one fortieth of the grain he is to make into flour) or he receives 
* to equivalent in money. 
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Vegetables are grown in tlie Spring, and consist of many sorts, 
which are produced in great perfection, consisting of Onions, Garlic, 
Carrots, Kuddu-i-Abee, (a kind of gourd) Torce, (a kind of pulse) 

' Torce-i-Hindee, (hibiscus esculentus) Kachnal, (bonhimia variegata) 
Brinjal, Coriander Toenugric, Spinnage, Lettuce, Karilla, (momordica 
charantia,) and various others cornraon to India, besides great quanti- 
ties of Turnips, on which cattle are often fed, Tlie Castor -Oil plant 
is grown for the oil, and great quantities are extracted from 

\ . the Mustard plant, and from Sesame seed. The Daisy is common, 
as also the Yiolefc, here called the " Gul-i-Paighambar," or the " Pro- 
phet's Flower," Camomile, Dandelion, Clover, a species of wild oats, 
and a peculiar sort of heath, called by the Peshawurees "Seejee," which 
was in full bloom in March and April, and made the jungles look of 
a bright purple colour every here and there. Tobacco is cultivated to 
some extent, and Sugar cane also in the Doabah district. 

The next crop is termed Paleez, which literally means a Melon- 
ground, and consists of Cucumbers, Water-melons, another sort termed 
Dustamboo, and two other species of Melons, peculiar to these regions, 
called Sirda and G-azma, referring to the period of the year in which 
they are produced. Ehubarb is also cultivated, and the stalks attain a 
large size : at Peshawur it is called Eawash. 

The fruits of Peshawur are various, and of excellent quality. The 
season commences with the Alucha, a kind of Plum, which comes in 
about the end of March, and continues for four months. This fruit is 
at first yellow, but afterwards turns to red. About the end of April, 
the Mulberry is fit to eat. There are two sorts, the Semea-Fut or 
Vermicelli Mulberry, from a fancied resemblance to that article, its 
fruit being almost white, and about two inches in length; the other 
Mulberry is much shorter, thicker in proportion, and of different colours, 
yellow, red and purple : the fruit continues in season four months. The 
Fig succeeds the Mulberry, and in June is followed by the Peach, which 
continues in season until August. This fruit is quite as large as that 
grown at Home, and is almost equal in flavour to the English Peach, 
and far superior to that produced in India ; and with care taken in its 
cultivation, might be brought to great perfection. The quantity pro- 
duced is enormous : they sell at a pice each. 

The Grape, the produce of the plain of Peshawur, ripens about the 
beginning of June, and remains in season one month only : it is of small 
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%M^ but good flavour. la the month of July large quantitieS;ftre brought 
in panniers on donkeys* baoks from Teerah, Suffaid Koh| Jellahtbad, and 
Shinwar in theEhaiber Pass. They are very large, often beii^ two in- 
ehes in length, but slight inproportioui and many of the bunches weigh 
four and five pounds each: the fruit is of a delicious flavour. They 
are at first sold at the rate of six pounds per rupeei and towards the 
end (dT t}io season in August, double this quantity can be obtained, 
.The Peshawurees have a custom of half drying these grapes, by which 
means they are procurable six weeks later than the period above refer- 
xfA to. The Quince ripens in July and August, and is of large size 
and good flavour, but requires to be kept for a short timet 
. The Pear is also a well fiavoured fruit, and is of two kinds, one 
quite green, and equal to anything of the kind in England ; the other 
is of a yellow colour, coarser than the former, but still of pretty good 
flavour. 

Apples, both red and yellow, are brought from the Afreedee hills ; 
but they are small in size, very scarce, and with little or no flavour. 

Oranges and Lemons are grown in some of the gardens round the 
city, but in very small quantities. 

Pomegranates are produced in abundance; the red sort only are 
grown in the plain — a white coloured fruit is cultivated in the Afree« 
dee country* 

The IBer or Jujube, attains a very large size, both in this province 
and in many parts of the Punjaub : the fruit is of large size, and well 
flavoured. 

The only fhiit which, I believe, remains to be mentioned, is a sort of 
Sloe, oa'led in Pushtoo '' Amluk,** which is found in the Hashtnug« 
gar Tnppah, and in the Ehuber : the Bfaickberry is said to grow in 
the Ehaiber also, but I have never seen it brought for side. 

EXPORTS AND IMPORTS. 

Loongies of three difibrent sorts are exported to Eabul and 
Khorassattt ^^y are manufactured froiii Gotten, and one kind is 
edged with g<dd and silver thread. These Loo^jfies were ieit first ex- 
dosively made from cotton the growth of 4^e district, and were oofi- 
wqaently very dear; but within the last sW^ jmrS| cotton has been 
imported from India, and the price is miM'Idwer than f<mieily« 

VOL. X. ■ ^^'^<'^' ^^'' ' ■ - . •« 
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There are coarse kiada of cloths called Ohaddars, (Shisets) but they 
are used In the Hummums or Hot Baths otdy as towels. There is ano- 
' iher kind of cloth; striped red and white, about two yards long, and 
6ne broad, used exclusively in the baths, and for which purpose it is 
exported to all parts of Affghanistan. The other cloths are a sort 
named from the number of the threads contained in the breadth : thus, 
Char Suddee, Panj Suddee, which means, respectively, four hundred 
and five hundred threads* This cloth is manufactured up to Hasht Sud- 
dee^ or eight hundred threads, (the finest) and is used amon gst the 
poor people, who (^annot afford to purchase English long cloth ; and is 
exported to different parts of Affghanistan* The other exports are. 
Snuff to Hindustan, Kabul, and Scinde ; Leather, and great quantities 
of men's shoes, which are well made, and sent to all the surrounding 
countries. 

The Bara rice, which is rabed near the Momund town of Shekan 
on the Bara river, is famous throughout the neighbouring countries ; 
but the quantity rabed is so small that it is only exported to a very 
small extent. It b very large when cooked, and nine grains in thb 
state laid together lengthways^ measure one span in length. The 
price, if old, is at the rate of three seers or six pounds per rupee ; while, 
during the year of production, it seUs at the rate of six seers. 

The principal imports are, Posteens, Chogas, Barak (doth made from 
Camels' hair) Nandah, and Kuduk, (resembling. woollen cloth in ap- 
pearance, but made from cotton) silks, shoes for women ; and various 
sorts of dried fruits, which are aU imported from Kabul and Khoras- 
san ; Peshmeenahs and Puttoos, the same material as the Shawb from 
Kashmir ; Tobacco, Sugar, Cotton, iEnglish Cotton cloths. Crockery- 
ware, Iron, Tea kettles, and other copper ^cooking utensib, from India ; 
7ioiber from Jellalabad ; Salt from Kalabagh ; Firewood from the 
Afreedee country; and Tea from Bengal, Kashmir, Kabul, aud 
Bombay. 

Although large quantities .of grain are cultivated in the province of 

Pjdshawur, yet.it b not sufficient to meet the consumption ; and Wheat, 

Gram, Addas, Mattar, an4 Mash, are therefore imported from CbuoK 

'Hazarah, north of. Attak; Barley from Kohaut ; and. Bice from 

JKumer, (the country watered by the Kamah river, north-west of 

Pes^wur,) and also from Suwat. 
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Every neoe98ary of life is ol^eap, and on the -arrival of ourfohse 
there in Mftroh .J.849, two Riaugds,. or 160 pounds, of Barley, sold fbr^i 
Bupee ;50ppuQd9of Wlieajk flour for the same sum; and Bice; according 
to quality, y^j^ procurahle at. the rate of 6, 12, 16, 26 and 50 pounds 
per Bupee ;.aAdjEgg8, Fowls, Meat,. &o., at equally ch^ap rates. 
» • • . • . . . . . 

GBOLOOT AND MINEBALOOT. 

* • . t 

On this subject I can say but little, for I had very few opportunities 
of making any observations during my short stay. The mountains of 
the north, the first and lowest of the four ranges visible, and which are 
the bonndary of our territory in that quarter, are chiefly composed of 
blue Slate, containing veins of Quartz, Limestone, and here and there 
liicaoeons Shale. The hills must also contain antimony, for tlie peo- ,. 
pie of the village of Sungawe or Surgao, which was captured and burnt, ( 
as previously stated, flred lumps of the mineral at us instead of bullets. V 
The mountaiiis near the hill of EatKamar, which form the south* west- - ^ ^^'^' 
em boundaiy 'of Booner, contain Iron Pyrites, of which I have a spe- v •'^^^^ ^ 
eimen ; these IdUs are also said to contain Gold. The Ehaiber mountains 
J I contain Antimony and Lead, and traces of Coal are said to exist at 
Kohant. The soil of the plain is a rich dark red mould, but varies a ' 
little in the difil»rent Tuppahs, and in some places contains a quantity 

of sand. 

THB REVflNUB. 

The Bevenue of the province, together with Kohaut, in the time of 
the Barakzai Sirdars, amounted to the sum of seven Lakhs of Bupees. 
The Bupees are, however, twenty* five per cent, less in value than the , 
Company's Bupee, so that the Bevenue would amount to five Lakhs 
and twenty-five thousand Bupees of the Company's currency. It must 
betaken into consideration, however, that allSyeds were exempted from 
paying taxes, as also the Oloosee troops, and a few relatives of the dif • - 
ferent Ameers, and other followers of Sultan llahommed Khan. 

Daring the rule of the Seiks, the trade increased, as did also the po- 
pulation, there being greater security for life and property, and no 
jpespkitn ly^ fttev er was exempted. Avitabile drew twelve Lakhs from 
tbiT province, which may be thus divided. 
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Tuppah of Hashtouggur.... • l,S0fi06 

Eusu&ai Country 1,10,000 

Doabah Tappah 1,40,000 

Khalisah Do « 90,000 

Daondzai Do • 70,000 

Momund Do 80,000 

KhuUeel Do *« , 50,000 

Kohaut District. •••«••.« 2,50,000 

City of Pesliawur, &c 2,60,000 



(}raiid Total Rupees 12,00.000 



The revenue of the last year cannot be tak^i account of, because of 
the interruption to trade caused by the disturbances in the country, 
the compensations granted on account of injury to fields, &o., occasion- 
ed by troops passing to and fro, and the grants to different persons for 
* services performed for Government ; under all circumstances, however, 
' the revenue of the present year cannot fall far short of the sum realized 
. by the Seiks» 

GENERAL BEMAKRS. 

Every village or town, with the exception of the city of Peshawur, 
consists of several Kundies or Streets, to each of which there is aMa^ 
lik or head-man, aeeording to the number of Kundies in the village. 
Each of these Kundies has its own Musjid, and its own Musafir Kha- 
\ pahy or house for the reception of travellers ; and the people of each 
'Street go to their own Musjids to pray, and to their own Hujrah or 
place connected with the Musafir Khanah, to converse after the busi- 
ness of the day. In the same manner, every stranger who enters a village 
^ becomes the guest of the people of that Kundie in which he first sets 
. foot, and is hospitably entertained as long as he chooses to remain. 
Out of the different Maliks of Kundies, the chief of the district chooses 
1; one to be Malik of the village, and he thus becomes the Malik of Ma- 
liks. Supposing, however, that he wishes to seize on, or requires the 
cervices of, any man of the village, he cannot act on his own authority, 
unless the person belongs to his own Kundie, but must request the Malik 
, of that Kundie, to which the person belongs, to arrest or bring him as 
, the case may be. This custom prevails throughout the province, but 
is most strictly observed at a distance from the city, and in the Eusufzai 
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country. Each Btre«t of the city of Feshawur has Its own Mahaladnr^ 
who has charge of it, and he is answerable to the Eotwali or head-<maa 
of the city, for the behaviour of the people under his care. 

In the Abazai valley, on the borders of Booner, there are many ver^fB 
old customs kept up* For instance, when a person dies, a tombstone* 
is placed both at the head and foot of the grave, and rude figures 
sculptured on the head-stone indicate often the occupation held by the 
deceased, and, in some instances, the character also. If the grave 
of a pious man, the figure of a kujah or some other vessel for holding 
water to perform the necessary ablutions before saying prayers, is re-^ 
presented. If the defunct has been a horse soldier, it is indicated by a 
horse shoe, and a sword and matchlock across each other ; and a foot 
soldier, by a pair of sandals. 

The dress of the people of the districts consists of a scull-cap and a 
loose turban, generalljf of blue or white cloth, and sometimes of a blue 
and white striped Feshawur Loongie, and a shirt with loose wide 
sleeves, which reaches to the knee. Blue appears to be the favorite 
colour, on account of its being more durable than any other. They 
wear wide drawers, and have a I^ongie fastened round the waist, 
or thrown loosely over the shoulders ; on the feet they generally wear 
sandab madS^^oT grass, and sometimes shoes. The young men wear 
their hair in long curls : those of mature age shave all the hair off 
the head, but the beard is sacred. 

The Afreedees wear a scull-oap without a turban, a short-waisted 
angrikah, or coat quilted with cotton, drawers rather tight at the 
ancles, and grass sandals. The dress of the women varies but little 
from that of the men. It consists of the wide-sleeved shirt and 
drawers, which are much wider in proportion than those worn by the 
men, and are drawn in tight at the ancle ; and a white veil, which they 
wrap round their heads and bosoms. Tiie hair is worn in three tresses 
or plaits, one on each side, and the other behind : they are very neat and 
particular in this respect The better sort of people wear the boorkah, 
(a large veil, which reaches to the feet, and conceals the whole figure) 
when they go a journey, but in their own villages the women do no^ 
conceal their faces except from strangers. The dress of Afreedee 
women consists of a sort of gown, with the exception that the folds 
of the skirt, instead of being drawn in round this waist, iEire drawn in 
JQst under the breast : they also wear drawers similar to that of tlie 
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men, and a veil. The dress of thi inhabitants of the city varies but 
little from that worn by the people of the districts/ and the aame'to 
worn throughout Affghanistan. A great number of the inhabitants 
are natives of ICabul, and dress in the Persian style. The females 
of the higher chisses dress in a gay, and at the same time becoming* 
manner. It consists of the tomba, wide drawers of silk, at least one 
yard in width, edged with gold lace or silk fringe at the bottom, and 
from the great width appears like a gown. This part of the dress 
is sometimes of printed velvet, of the same wide proportions, but draWn 
in tight at the ancles. The upper garment consists of a piram^mhuTt 
with wide sleeves, and reaches half down the thighs. It is made of 
coloured silk, or white net, also edged with gold lace. The next article 
of dress isa veil of white muslin or net, which is^ufficiently large to 
envelope the whole person : the dress of young maidens is entirely white. 
Married women wear a small red silk cap, called an * * arakch en^^ em- 
brbidered with gold and silver thread, which just covers the back^ 
part of the head. The hair is worn parted in front, and fastened to the 
forehead with gum' : the hair just above the ears is traciad and fastened 
behind like a band ; the whole of the hair beneath this band is plaited 
also, each plait being about an inch in breadth : a pair of mgOeeled 
green Morocco shoes completes the in-door attire. In the cold season 
a small fur jacket without sleeves is worn, and s' cks are sometimes 
used. Out of doors every female, with few exceptions, wears the boor«- 
kah, a large veil or cloak, fitting close over the head and face, and 
reaching to the feet. It is made of line white cloth, and has two aper- 
tures to enable the wearer to see. Short white legg^ns or drawers 
fastened by strings above the knee, are also an indispensible pairt of the 
out-door dress, more particularly of young females. Ornaments are 
worn in the ears, in one nostril, on the wrists, and on the ancIesV 

The dress of the Hindoo inhabitants is similar to that w^>rn by the 
Mahommedans, with this difference, that the drawers worn by males 
and females are tight, and the women do not wear the boorkah. The 
Mahommedan portion of the inhabitants are g^enerally very fair, almost 
as much so as the generality of Europeans. Persons may be often 
seen with light reddish-colored hair, blue eyes, and ruddy complexions. 
They appear to be a particularly clean race of people, and are very 
strong and hardy. They are open and straightforward in their dis- 
positions, and entirely without the natural cunning and ringing 
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slavish manner of the Hindustanees, are devout in the performance of ] 
their religious dutiesi; and generally free from vice. Taking them alto- 
gether they are a fine, handsome, independent and hospitable race of 
people. In some things they are not unlike the Irish. — One in parti« 
ciilar is> that they can be led, but not driven, and a person in whom >'^ 
they place confidence can influence them as he pleases* As soldiers, I 
should say that a Regiment of Affghans with the same number of Eur 
ropean Oflicers as our Native Corps have, would very nearly equal Eu- 
ropeans, both in appearance and in use, the greatest difficulty would be 
to get them to shave their beards off, and I fear they would never con«- 
senttothis. * 

As far as I could judge of the sentiments and general impressions of 
the people respecting our occupation of the Country (and 1 have 
conversed with many influential parties on the subject) I should say 
they have every confidence in the justice of the Sirkar Kumpanee 
Bahadoor. 

There are many Hindus in the province dispersed throughout the 
hirge towns and villages. They are of the Khutree and Farancha 
caste and like the whole of the race, a money getting and thrifty people* 

(True Copy). AMALET, 

Chief JSeoretary, 
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Art. n. — Researches in the Viciniti/ of the Median waU ofXenophont 
and dUmg the old course of the River Tigris, By Felix Jones, Com- 
XANDBB, Indian Navy. 

No. S049 of 1861. 

From A. Malst, Esquire, 

Chief. Secretary to the Qovemment of Bombay. 

To the Secretary to the Bombay Geographical Society. 

PomoaH Deparimaitt.'^Dated 17M May, 1851. 

Sit J— I am directed by the Right Hoa'ble the Governor in Council, to transmit to you, for 
preientation to fhe Geograpliical Society, in the name of Government, and for publication 
aaoogrt Iti ^t>oee<Ungs, copy of a Memoir drawn up by Commander Felix Jonea of the 
IbOmi Navy, on the recent exploration of the Rlyer " Tigris" and diacoyery of the aite of the 
■MiMt Opis, together with some sicetches and a map showing the course of that river, as 
it iadiDtiy. flowed between Qadesiyeh and Bagdad, and its position and appearance of its 
M, in ^e autumn of 1850, when in its lowest state. 

I have the honour to be. Sir, 

your most obedient servant, 
BovBAT Castle, I7th May, i851. . A. Must, Chief Secretaiy. 
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^ ' &I tiie qniQg ef tid# ywr I had picgeoM a Surveying toavrthroogb 

"^ afMrliim of Babylonia and the lowec Chaldea* providad a miMciaaof 

ef rain watar and pastura wer^ arailabla on those deserted povtifaaal 
Mesopotamia, wfaieh, bounded on tlie S. West bj the Euphrates, mi the 
1^' K. £ast by the ^ngm, and on the S. East by the Shat4l«Hye^a consi* 

^ derable branch of the latter^while, in ancient times, admirably pro- 
teeted to the N* West by artifioial streams^ contained, in th^se remote 
ages, not only a tast and highly eivilized pq^lation, but boasted also 
of the most magnificent cities of the world, as it then adsted. These, 
though not entirely unknown, ha¥e been visited by a few Englishmen 
only, and f^om the difficulty of the country,* as well as the wildetate of 
the tribes, have obtained but a partial glance. At the instant of starting, 
however, 1 was disap pointed by a revolt taking place among the preda- 
dCcK, " <^ ^^ families on the Hindiyeh marshes to the west of the Euphrates, and 
Ud-i-'^ as is usually the ease— the disafibctionextended to the tribes in their 
immediate vicinity. A letter from an Agail Chief, employed with the 
troops in the disturbed districts — despatched in haste — strongly recom- 
mended me to defer the visit until less disturbed times, and the depar- 
ture of troops and guns f^om the city corroborating the intelligence, 
I waa^ reluctantly compelled to abandon my design, and to leave this 
interesting tri^)t fi>r future examination, when a quieter period would 
enable me to fix — at more leisure^ the portions of the various sites, as 
wf41 ^ obtaii;ii sp^ioaens of the nmmy inscribed relics lately seen Uy Mr. 
{i9ftus, the fu^tiy^ fu^ ^telligent naturalist with the frontier Com^ii^ 
sion under Colonel Williams. To this gentleman ai^d to the penoU 9f i)i^ 
Jfl^ associate M r. Chu rchill, we are iadebt^ for all that is positively known 

\,^ respecting Werka,t and Qther e^itombed cities of an ancient age and 

■ .. ' ■ . • ' .. '■ ■■■ J. W ' ■>> ^.. ' .-1 . y U . ^ .Ml ' ' ' " ■■ 

* Destitute of water and pasture during three fourths of the year^ The tribes too^ in the 
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affords also a secure retreat when aggressions, of more than an ordinary nature, awaken the ' 

TurlMah authorities ttoxa their usual apafthv, and In psoportion to the seoagit y they. pop iftMit i 
^aft depif^d^tiijn^ are extended oje. purtailyd. ' ~ — 

MAT C/^^ \ T^ongb littlQ haa been politely k^/c^wn wjUh regardrto Werk% it baa been, in^vne, iden^. 

U/v 1^ j^Q^ some time siiice by Major. BawUnson as the TJr of the Gbaldees, and the Oronoe of the sji. ^ 

oi^t geogr^>heea. European geographer's, Dv Anville particularly^have genm-ally fixed 
the loQi^tv of the Orchoeni further Sopith than the position ocoupiod k^ Werlc^ but the 
iiddenceof Pliny (lib. VI. cap. 26*27) and Strabo (lib. XYI. p. 739) wiU not agree wtth 
thfise condnaions. Ptolemy, again places Orchoe. according to Bryant In lAt. d2° 30 N. (see 
Mythology of the ancients, page 524 Vol. 11^) In tb^e Periplu^ of Dr Vinoei^ it ia giyeni^ooi. 
the same authority as 32<^ 40 N. both being a degree nearly too much to the North of the 
parallel of Werka. Ptolei^^f9 laUtode wonla however appear to refer to the ancient Culha 
—represented by the miouhds of Ibrahim nrsi discovered by Major Bawlinson in IS46 (com. 
mencing on theouneiiMrmliDSOsi^ ISM note 1 page 77; Werka is the Ur of the Chaldees and | 

perhapa ttM^ Bfieli of OraAais- k lo and the *Op€x of the Septnagiat would also aeem 
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(iBople bx low^ Mi^sopotc^ima* and ia the 9uperfioial exioDiiiatioii thua 
miB, enough wft0. flidted to esoite a furtJier enquiry, not only aa to 
flMir cliaractca*» but «i to their geographical position also. This latter 
i$p bowever my iHrovinoe» and though thwarted for the time, I hope yet 
tQ aas^n to tliwe antiquated places, a correct place on our maps, at no 
dMant peiriodf and were excavations attempted, even on a small scale, 
I Jiave Uttle doubt but a sufficidncy of material would be brought to light 
to lepay both the antiquarian and P aleographer ^ In the meantime, as 
my arrangements for the journey are made, I turn my steps to a less dia>- 
turbed traot, which hasi also a high claim to our regard, for with it are 
assQoiated deeds of Military renown which after a lapse of twenty two 
centmriea and a half, tend to shew how the most adverse circumstances 
ia war may be successfully combatted by an indomitable spirit and a 

striet Mttitoy system^ 

Beyond the interest escited by a consideration of the retreat of the 
gallant ^ ten thousand Greeks" the old course of the ligrisis in itself 
a |Motar»«— however deplorable, of the advanced state to which this 
remarkable country, even in comparatively modern times, had 
attained| though the tide of war, from the time of the greater Cyrus to 
the advent of the lieutenants of Mahomed, had rolled backwards 
and forwards in alternate success and defeat, and whether possessed 
br the Mode, or the Parthian, by the Greeks — the Sassanians 
Of tlM Bomans, the province^ we find— ^when free from war^in a 
highly flourishing eondition, though perhaps not equally rich and 
ftolifio asr when under the mild sway of the Ass yrian King s^ It has 

^^ „ , ^i^i^w^^w — ■ ' — ■ ^,m " — I " ' ' ^^^""^ II , - ' ' 

to iM' t1it» ./Memiofw Qf Herodotiu "an Assyriaa yillagie situate between the sea and Babylon" 
Mt tlM AJldffriccai 9f the Persian dominions mentioned in Erato GXIX. but the place of that ye 

|MM w>tiM4 in Cllok GI^XXXV* It appears to oe a compound name from Ard. and Erech-> r\ T .<i ^ 

tte iiMPMr reii4eved either iu the. Seticew or in the Arabic, would signify *Saad' ' or *^pro vines" gj^ V\^ k 

Wl Brta iB the Hebrew and U^ J ' artii in Arabic are literally the same as the •* Earth*^of ^^""fJ^ 
ma own tOfi8;iie) the term being frequently applied also to pecuhar districts or extent of country ^ 

tti IsttWa tfo» Iwt syUAble of the compound, hpbtpixa of^the Greek text of Hesodotna 

mur represent the Erech of our version of the scriptures and the 0/><X of the septuagint. ^ . ) 

IQpo ill hS|i Wb G^clop mmitions that the name Ereoh, is thought by some, as preserved in s^^ ^ l^ 

illl^^rlk M' ^ ^ present, denomination of the Country acound Babylonia, ^^ ^n.^ 

hitth«.tire«* diffentnoQ iA the initial letter of the terms, the one commencing with the ot|ier& ^} 

weald ahOTir aaiaaqnaistea cY not usual in worda of * fiflmitin origtai. A \ 

' InHit.iilkauk •PfMjfsift oi[ tlie aooirac mythology has a long dissertation on the name, the last 
Mfitmm 9i which h» «Bsuaics asidentical with the Erech of /Scripture though ignorant as to / 
ta tipai vuBiMlnflB o£t^9 SD^^ syllable of the compound, or of the precise locaUty of this prime. / 
Hi ei^ of man, see the concluding chapter of yoL n wherein also is displayed muvh ingenion^ ^ 

wt^Tea»rence to the name in connection with tli« ^oXvy of th« areelu and the 
" " ofBahylonfa i. • 
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been lefb for the Mahomedan, howevery to give this long coveted land 
the^ finishing stroke to its history. Like the victim to the ^^. Saam'' wind, : 
it is yet lingering under the* withering effects of the blast ;^ts weak* 
struggles for life — evidenced in its wire— drawn canals and miserable 
exchequer, notwithstanding ten centuries of oppression, shewing only 
the strength of its original constitution. The incubus remains however* 
in possession alike indifferent to the country's improvement or to its 
further decay, and \Yhile tlms seated i n arr ogauce and u nooncepi the 
parched soil will not yield its verdure though the element so essen- 
tial to its culture flows continuously at its side, nor will the present po- 
pulation exert its energies to remedy so monstrous an evil, for, in addi- 
tion to a national and inherent indolence, there is no security whatever 
for property. Now to my journey. 

March 20th, 1850. — A disagreable south wind created such a swell 
on the Tigris that the floating bridge,* had to be removed to prevent 

_^ « This bridt^e has at the present day 37 pontoons or boats composing it. T he exact numbg r 

^ indeed, that Xenophon specifies as spanning the Tigris in his day at Sitaki. xliis speaks weU 

for the general accuracy uf the historian for we may presume that the same species of yessel- 

was in use and it is certainly the most primitive, both iu form and construction that one can 

well imagine. It bears the name of ^"^t?^** Sifin eht inarabic. an d i^ made of rough poplar logfl» 

sheathed with rery thin plank coated on the ouTiide with bitumen. The prow and stern are 
as boxlike in shape as is possible to make them ; rounded sufficiently only to prevent cube 
like angles being exposed to the stream ; but the rudder is the most currious piece of Mecha- 
nism of the whole and a written description would fail to convey an idea of its numerous 
parts and certainly useful properti s. I therefore give a sketch of i', as it is as simple, as 
curious, and might t<> the sailor in want of a rudder offer a few hints that would enable him 
to steer his ship when the time that would be required to make a rudder according to the 
methods in vogue could not be spared owing to the vicinity of land or from other seriom 
causes. ( l ^e ske tch on separate s heet. ) 

The following is its description a&anndasttl&aybe put to in sea going.-4ihips. 

a. a. a.— The lower piece of the rudder made of a spar or plank ; it should be long or short 
according to the depth intended to fix it under the surface. If to be iust below the surboe 
of the water only, the spar should be long and the lever or tiller— ^— intended to work it» 
should be at least double its length one third over the stern and f within board. 

b. b. Upright piece or rudder post to be made of a topmast which cut in two piecef 
of convenient lengths, will perhaps make both-4i and b— the piece intended for a. a. a. 
-should be shawn also in two, longitudinally and nailed to the lower end of — b. b.— leaving 
projecting ends sufficient to act as guides for fixing close on the sternpost—o. o. The mddw 

\ post b. b.—should be flattened at the heel so as to fix the two pieces —a. a. a. —which, when 
I on, must be loaded inside with stones, pigs of ballast &c. to give it weight and keep it firm 
1 in a sea way. 

c. c— The stern post; the native boat has holes to receive the lashings— 1. 1* 1.— corres- 
ponding to the holes in— b. b— for a ship however, this would not answer independant of tbei 
time required to make them ; for it would render the whole weiUc which at sea would require 
to be peculiarly strong lashings round all fastened to b. b— must be passed therefore to rag 
eye or ring bolts driven into the sides of the stern past which could be done easily while the 
rudder is being made — and until the lashing^ are passed, the rudder must be kept as dose to 
the sternpost as possible, by means of several tackles fast to stout rudder pendants — g. g. g— 
that shoidd be dove-Iiitched while inboard round— b. b.— leaving ends on either side to reach 
the quarter ports for clapping the tackles on to. These in themselves, with the weight of the 
ballasted rudder, the projecting ends of a. a. a — clamping the stem post, and a stout upper 
lashing which can be put on, on deck, will maintain the rudder in its place with ease ; the pen- 
dants being kept fast even after the lashings are passed for greater security. The lashings 
should be cross seized and in this state will act as a hinge or combined pintle and gudgeon 
for the rudder to turn upon. 

d. d. d. d.— Diagonal spars to support the tail of the rudder. These are fixed to the head of 
the rudder post b. b. ana to the taU of the pieces a. a. a. on either side. The main piece of 
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injury to the boats. The horses, mules, and baggage, had therefore, to 
pass the river in the circular basket scalled the Kufat* to the western 
bank-*a work of some difficulty at such times. The party with myself 
and Mr. John Taylor, my usual companion on these tours, consisted of |t 
dozen people (a larger number than I usually take, but necessary for 
the projected journey to Werka) headed by Ahmed-aUkode and Agail 
Sheikh and two Bedoins of the Shammar and Dhiffyr tribes. The rest 
were armed Eawasses,t a tent pitcher and servant. Besides the usual 

this might be a jib-boom or similar rongh spar— whose heel passing between the pieces a. a. a . 
miglit be lashed at the head of b. b. and tliis perliaps would answer tlie purpose of the four 
pieces used in the native boat. 

e. e< — Similar spars passin;? from the heel of b, b. to either side of the tiller f. and lashed to 
the spar or spars.— d. d. d. d. where they cross each other. 

f.— The lever or tiller worldng on the head of b. b. and the upper ends of the spars e. e. 
These may be termed the fulcruras, and it will be readily seen from length of the lever or tiHer 
f— how easy such a temporary rudder could be worked by the manner of connecting f. with 
the heel of b. b. through e. e. ; and f . fixed at the head of the rudder post b. b. through d. d. d. d 
— witb the tail of a. a. a. 

g. g. g.^The rudder pendants clove> hitched round post. b. b. where convenient, their ends 
leading to the quarter ports on either side the vessel. 

The sketch represents the rough plan used in the native Sifineht. It will be observed that i 
the rudder is intended for vessels of shallow draft of wi^r by its breadth a. a. a. and will act 1 
equally well for ships of any burthen, if the length of a. a. a. be increased in proportion to | 
the decreased heiglit of the rudder post which, in temporary rudders, is a desideratum 
Inasmuch as the great difficulty lies in securing below the water mark. With this plan the 
rudder need not be two feet under water and the lashings entirely above. To the Nam^ officer, 
experience will readily suggest any improvement ; as for instance, instead of lashings, stovt 
strops with salvage tails might be secured, while inboard, round the rudder post, at conveni- 
ent distances, whose ends, when the rudder was fairly slung, might pass through the eye or 
ring bolts used on the side of stern post c. c. and then set taught from the poop or cabin 
windows by small jiggers or by the most convenient method suggested at the time. In a well 
ordered ^ip of war, bearing several artificers, six or eight hours should suffice to put this 
temporary rudder in action and the advantages attending such dispatch might be incalculable. 
I make no i^ology therefore, for introducing an ftn^iqnA.»^ii ^ |fl^«4iin« to the modern reader, 
thou h a method of fitting temporary rudders may be deemed foreign to a geographical X^ 
narration ; indeed the traveller should notice every thing within reach of his eye and at the 
same time not be ashamed of copying the simple cotitrivances of other nations, for we may 
derive a hint from many an uncouth machine that, improved upon, may benefit ourselres. 
Hie vessel altogether is, indeed a rare specimen of marine architecture and probably has not 
been improTed on, since the flood. Noah in this country, has had neither a Seppings nor' a 
AFjmonds to succeed him in the art of ship building and the ark therefore, which is known by 

the same name of *V*^ Sifineht in Arabic distinguishable only as the g J^ » &UA*m 
Sifineht-alNo'h (ship of Noah) may, indeed, have been the prototype of the curious yessel in 
use at Baghdad in the present day. It is certainly very ancient both in form and appearance. 

* Tnis peculiar species of boat was in existence in Herodotus's time, he described it how. 
ever as covered with skins ; (Herodotus in Clio art 191) it is now coated w^th bit^me n only, 
sad mis^t have l>een so in his day for without a mmute examination the difiisrence is liet 
perceptible. Further on however Tsamo art,) he evidently confounds the Sifineht spoken of in 
the previous note with the rafc and the Kufa as respects the raft, the same method of dispos- 
ing of the timber &c. is in vogue precisely in the^.Mim^-JSSi^'iaMie present day ; and it is '1 
itUl a faet that ** tlie smaller of them has generally one ass onboard." The circular boat or 
Knfii Uie ** A aphalt ic Coracle^ of a modern writer— is by no means uncommon — that is, as . / / m^ ,, 
refsrds its shapg=T? n-ttre jj^ngl ish rivers and at Porto Novo, a sea port on the Coromandel V c--^' 
coast below Madras, "tney are mucblised in floating the Iron ores of the upper Country for . A 

■"fKIng at tbe tonndry erected there. '^,^4^-e»--^v*^' 

t The I[awas, L/** ^ ^^ ^ compound biped of great use in this country though general- 
ly ss ignorant a creature as can be imagined . A sort of soldier servant, courier and lictor com- 
prised in one and the same person, and indispensible to all that have much communication 
with Uie natives, particularly with the Arabs* 
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aninmlsy I had purchased for the Werka journey, two dromedaries and 
a quantity of skins, so that I could move about independent of the known 
watering places. Twenty minutes were occupied in threading the nar^ 
row and filthy streets of that portion of the city denominated the 
suburbs of Baghdad, on the west of the Tigris, now a mass of ruins, the 
exterior defences or wall having been prostrated by the flood of 1839, 
and its material above the foundations, as appears to be the general 
custom, removed— either for repairs, or for the erection of otiier build- 
ings—unnoticed by the authorities. The day was of that sultry and 
oppressive character usually attendant on S^i^herly* winds in Syria 
and Mesopotamia. Clouds of dust hung as it were suspended in the 
surrounding atmo sphere, which was rendered stagnant by its density 
and caused a feeling to be experienced akin to suffocation. This we 
not only felt ourselves, but it was evident as we passed amid the throng, 
for on the heaps of rubbish, accumulated at the corners of all Eastern 
streets, were congregated groups of two or three individuals awaiting 
to undergo in turn, the operation of phlebotomy, commonly resorted 
to, at these times, in this country. The barbers indeed, must have 
had a profitable day in their several Mohullas,t if we may judge from 
the streams of blood that trickled down these heaps, and from the 
smiles of satisfaction displayed upon their countenances as — lancet in 
band they left off* to admire our cortege as we passed along. These 
close and torrid days are frequent in this month and give one a fore- 
taste of the approaching heats of summer. They forbode rain, which 
follows generally in a day or two, and then a succession of Northerly 
winds usher in, an elastic and high renovating spring temperature4 
It would appear, however, that these south winds and sudden heats,§ 
form a part of the great system, for they are essential to the develop- 
ment of plants, hastening their blossoms, as well as assisting in the pro- 
cess of incub ation and thus serving to vivify insect life, while, at the 



i* The feeling attendant on, preylous to, the coming of a south wind is not a new one, see 
Luke Xn. 66. and Isiaiah XXI. I 

t Mohullah, signifies any distinct quarter of the town. The barbers in Baghdad 

sUU exercise the yocations of surgeon and dentist in addition to their more regular occupa- 
tions, and are equally loquacious with their western brethern. 

t The North wind driveth away rain** Proverbs XXV. 2. 3. 
§ See note f page 6. 
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same time, the species that have laia dormanTdtlfmg the winter, are re- 
animated. Man's period of annoyance has then arrived, and it ceases 
not until the end of October. In the short space of a few days he is 
surrounded by every variety of insect, of which the common and the 
stinging fly, are the most numerous assailants, in connection with myriads 
ot wasps and drones by day ; while at night, when rest is so much 
needed, the m osquito and minu te but doubly_aboininahle aandJly, are 
ceaseless in their endeavours to prevent it. Frogs and tpads too, when 
the rivers are unusually high, are very troublesome and hop, un- ^^ 
restrained, over every part of the summer apartments,* or ^< Sardaba" ^p 
as they are here styled. 

Leaving the broken walls of the to\f n for the open country it occu- L /J^ 
pied fifty five Minutes al ong a tolerable ^ ad, in reaching Kathemein,f ^Q>^^^^jf 
whose gilded domes and handsome minarets form objects of great beau- . \ 

ty as they stand out in relief against the sky beyond, and high above ^ 

and in glittering contrast with the sombre date groves around them. — 
A nearer approach however displays the real character of the religion 
and its votaries. The really handsome Mausoleum is encircled with the 
bare and crumbling walls of wretchedly built houses, mostly of mud and . 
rotten bricks — that form the town which is inhabited by Arabs and 



* Tbe words of the Psalinist apply equally well to the lower lands of Mesopotamia, as to the 
IMta of Egypt, in these respects, P«alin ov. v. 3U. 31. The words are literally exemplified in 
the present day, and though I hare not enumerated the *'wee" multipede of Burns' lay and of 
ttw Fsalinist's description in verse 31, still they too, are not wanting, but occupy an txdLUA 

positloQ in eyery native house, see alio Exodus Vm. ** Sardab" ^^^^"^ is a compound Per* 

lisD term litterally signifying « cold water" and applied to apartments under ground in which 
iee is kept in Persia hence the application of the term to tbe inhabited cellars in use at 
ffighda'^ and Mosul. 

*t The Im&m Mfisa al Kathem the seventh Im&m revered by the Shiahs and his grandson 
Hahomed Taki the son of Ali Kidha the 8th Im&m lee entombed here. The Im&m M6sa was the 
mat great grandson of the ill fitted Husseyn, the second son of 'All, the son-in-law of the 
Prophet Mahomed. He was brought to Baghdad from Medineh the place of bis resideace— 
liyihe Khalif H&r6n— aJ— Rashid fearing that his presence in Arabia only fomented the exist. 
. i^i troubles and as as the Khalirs suspicion increased, he caused him after some time, to be 
tv<^pfisoned by his Vizier Ben Khaled on this spot. He is said to have been generous and patient 
uttae endurance of affliction, and was much revered as the faithful guardian of the history and 
traditions of Ids unfortunate house. His death took place in A. H. i53. His grandson 
Mahomed Taki the sharer of his tomb was so much esteemed by the Khalif M&m&m that he 
nve him hie daughter in marriage and he afterwards accompanied, his father in law to 
Baghdad. The relations of the Ktialif bowe?er were not pleased ut the step and it is supposed 
that he became another victim to the existing hatred against his race, by being poisoned at 
Baghdad in the S6th year of his age. He was buried with the pomp due to his position in the 
KhaGf s fkmily by the side of his grand father in the tomb of the Koreish as D'Herbilot 
terms the Sepulchre at Kathemein— Vide Bibliotho. Orientl. tome II. ** Kathem*' in Arabic 
ligiiifies ** generous" and was the title of the Im&m M6sa. Kathemein the name of the Modem 
town and tomb is the dual of the term in reference to father and grandson ; the Arabs, how- 
«T«r, usnallj use the sln^lar ** Al Kathem" only, when naming it. Tne Domes were httt gilt 
I Ml Urtd, b/ tlM celebrated Nadir Shah. 
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Persians, with a sprinkling of Indians of the Shiah sect that have been 
exUed from their country for political offences^ or have strayed here from 
a feeHng of sanctity combi ned with a wish to prey upon their fellow 
pilgrims* — The tomb is numerously visited from all parts of the Maho- 
medan world where 'Aii and his race are the peculiar objects of vene« 
ration pomp and beggary. — Silk and rags, are seen jostling each other 
in the Court of the Mosque^ and a halo-like fanaticism dangerous 
alike to the christian or the jew, renders access to it impossible by these 
sects, sufficient however is seen of the building to cause regret that but 
few edifices of the like architectural beauty and ornament are met with 
in a country where such a style is adopted. The Minarets and square 
eEbK3ompassing the dead are elaborately enamelled in a rich Mosaic 
Work, and the walls are also adorned with legends from the Koran, and 
the sayingsofjhiolj^men, executed in elegant Arabic characters, after 
the manner of a tesselated pavement. Apart from the decaying 
hovels around, the sepulchre itself would form a magnificent picture, 
and even now at the distance of a mile — its double dome and lofty 
minarets, entirely covered with beaten gold, cannot fail to excite the 
admiration of a lover of the picturesque. The eve is that of N6-Roz* 
on the new year of the old Persian calendar — a day of rejoicing as well 
as of prayer, and the scene before us as we pass along the road, has be- 
come more animated than usual. The sun is just casting its last rays 
on the prospect ; the gilded minarets alone, from their great height, are 
just tipped with its beams, and resemble as many stars in the distance 
gmding the multitude to the shrines. We pass individuals of every 
feature and race. The wanderer from far Thibet and Cashmere, the AflP- 
ghan and the Persian — the Mogul and the native Arab, both horse and 
foot are proceeding to take part in the festivities of the ensuing day. 
Others have spread their carpets, or their cloaks by the road side, and 
kneeling in the attitude of prayer, are performing their devotions with 
an energy, that might be considered ftinftprgjlM ^jya nnt ij^ctwjh^jAM^^ 
r aoter of the people . Turned towards the Keblah of then: fai^h, their 
countenances exhibit every variety of feature and, perhaps in no place of 
the same extent, can be remarked so many forms of the '^ human face 

♦ "^ J^C) Nu-Eoz (Persian) the day of tbe yeraal equinox and tlie commencement of 
the old Pet^ian year. It signifies literally ** new day*' and is a day of greftt rejoicing witb 
th« Persians. 
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divine/' Nor is the antithesis wanting, for in similar numbers of the 
species, wherever congregated, there would not be displayed, perhaps, 
so many of the bad propensities of our race ; on a sudden excitement a1{ 
the evil passions are called into existence, of wbich ungovernable rage, 
inordinate desire, and duplicity, are the most prominent. The expres- 
sive features of the Arab, however, joined to his picturesque garb, the 
keenness of his eye, and independence of manner, with bis weapons on 
the carpet by his side, evince a superiority in race, and though humbling 
hiaiself in prostrations and prayer,* the same inherent fierceness can be 
distinguished in his glance, that spread his doctrines among so many 
nations ; and doubtless at this moment he is, as personally r^ady to 
draw the weapon in defence of his creed, as were his ancestors in its 
promulgation. 

Leaving the Kathemein gardens which are of some extent and beauty ^ 
we enter suddenly upon a district termed Tajf, now a complete desert in 
all respects, excepting only a strip of cultivation extending in no case 
above SOO yards from the river ; indeed, during great inundation^, or 
even in moderate rises of the river, the Marshes of Skr^Suf — formed by 
the overflowing of the Euphrates 50 miles distant — connect themselves 
with the Tigris and envelope Kathemein and its gardens, as islands in 
a wide aea of water — Baghdad, and the gardens in its neighbourhood 
though better cared for, have, for the last two years, suffered a similar 
fate» owing to the apathy of the authorities in not repairing the *bunds* 
in time — and the town is not only isolated — crops destroyed— houses in- 
jured, fruit trees decayed, but the receding rivers, leave behind them on 
the surface of the plains, vast Marshes, which create not a thought in the 
Government to drain. The consequence is — as we have experienced 
the last t«vo years — these lakes, as they become stagnant, are converted 
into fetid and unwholesome swamps. By the middle of June a rank 
reed has grown within them to a height of several feet, at which time a 
torrid sun, until the end of October, is slowly evaporating the moisture 
and leaving slime and vegetation festering under its rays. An 
atmosphere thus poisoned, has to be inhaled by the population at a time 
when the tremendous heats are scarcely bearable by man ; and fevers 

* The Koran fbrbids the wearing of weapons or even iron of any sort on the person, dnr- 
tni; the performsnee of prayers at any time. How different this from our Church parades 
where side arms are enjoyod as part of the ceremony in the Military Officer and the 
loldier. 
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exhibiting in many cases a fatal type, assail, with few exceptions, every 
man, woman and child in the Pashalik, from Samara to the Persian 
Gulf. Basreh and the lower country within the influence of the hunud 
V air of the sea, is at these times peculiarly fatal — but to the North—- 
owing to a higher soil and a drier atmosphere accelerating evaporation^ 
the period of its malignity is short and decreases monthly in its ravages. 
A-Relapses occur as regular as the spring tides on a sea coast with the 
full and change of the Moon in almost all cases. 

The effects however, may be imagined on a population composed 
principally of poor, without medicine of any sort, and to this chiefly 
must be ascribed in my opinion, the annual decrease of the Myriads 
that formerly peopled the fertile plains, for these inundations have oc- 
curred more or less from time immemorial. History, indeed, furnishes 
us with the ravages made by these floods,* even in periods when a well 
regukted Government managed to keep the substantial <^bunds" neces- 
sary to the country in constant repair ; — can it then surprise us, if the 
imbecile measures that have been grudgingly adopted since the modern 
Persian and the Osmanli idler got possession of the soil, have failed in 
effect, or have tended still further to deteriorate the jewel that fell to 
their share, during periods of universal anarchy and confusion ? The 
wonder, indeed, is that it still remains intact however tottering — amid the 
visitations of Pashas and disease. For the former their is no remedy, 
1 believe, as long as the Turk and the constitution of Turkey remain 
the same ; the *^ leopard cannot change his spots" nor the Turk divest 
himself of his character alike remarkable for avarice and p ride. The 
latter would however soon vanish under a satrap of a well ordered em- 
pire, for the climate, when uncontaminated with Malaria, is naturally 
perhaps the finest in the world, and in this I speak from a long experi- 
ence. The fevers, indeed, as they are, readily yield to febrile remedies 
and the precaution of taking quinine, a couple of days previous to the 

coming on of the lunar changes, in general prevents a relapse. Even 

^^■^^—■'1 ■■ I ■■ I ■ I I ,11 ■ I III I I ■ I I , 

* All historians dwell more or less oa the ravages made by the neglect of the dikes, and oa 
the Marshes existing e?en in the vicinity of the capitals from a very early time. In some cases 
these offered material obstacles to the invader from the difficulty of crossing them with troops 
and heavy engines of war. In others, their pestilent nature lent it's aid in thinning the ranks 
of the enemy, while at the same time, it created sickness though in a less degree to the assailed 
for thev must be supposed, to haire been partially inured to its effects. See Yak6t in Mi^m^ 
al— Buld&n on the Kat6ls, Nahtwan and other canals. Zosimus corps Historic— Book III in 
his description of Julian's March against Ctesiphon— and Mas&di-'Sprenger's traoslatiou Vol. I 
page 254 ; 255, in particular. 
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at this time, though a year has elapsed since the lasf floods the Marshes 
around Akr-Kdf are within two miles of the Tigris never haying dried 
up as they usually do, during the whole of this period. 

By dusk we had reached the bank of the Tigris where we joined our 
dromedaries and the cattle that had gone on ahead. The Steamer was | )^ 
also here for the purpose of displaying flags from her mast head, which 
can be seen at a considerable distance inland, thus enabling me to fix my 
position with great accuracy from day to day ; she moving to allotted 
stations on the river, determined at a former period, while the pa* ty 
makes similar marches by land. Spreading our carpets on the bank of 
the river in the open air, our recollections of the events of the day grew 
gradually more and more confused, until they were finally lost sight of 
in a deep sleep, such only as the wanderer knows. It did not last long 
however, for some heavy clouds succeeding to the southerly wind of 
the day, foreboded rain before evening set in, and heavy drops fell, by 
no means agreeable to those who have but only one suit of clothes to 
their backs. It cleared up in a few hours to our delight, leaving us 
only a little damp, and a brilliant sky only known in these latitudes, 
became our canopy instead of the thick coverlid that threatened a 
deluge before morning. 

The paddles of the steamer set in motion at day break, summon' d 
us from our carpets 'o the saddle. The whole party was soon mounted, 
for a terrier-like shake, to fix one well in his boots, which are usually 
slept in on these expeditions completed the toilet, and a 28 minutes 
advance to the westward over a bare country— evidently often i, (^ 

submerged — ^brought us to the high embankments of an ancient canal* 
that is now termed Serakha from a ruin occupying it's bed, which I 
shall afterwards speak of. One mile N* N. W. of this spot a deep ^ 
hollow named AEweynehf receives in the high season of the river, (v^ 
when the country is inundated, a body of water now forming a small 
lake, which I am told remains unabsorbed during the whole of the 
summer, we can trace the canal extending farther to the S. S. E. in the 



* See appendix A. The obsenrations, bearings &c. taken on this tour will be found in the 
Appendix, so as not to interrupt the course of the narratire. 

t Appendix B< 
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direction of Zobetde's* tomb, but it is said to be lost before it attaioji 
to that distance, and the numerous offshoots, still well marked about 
this spot ^on either side of the trunk stream, shew that in tbs neigh*- 
bourhood it had reached to it's limit of irrigation, a small tomb stands on 
it*8 mounds about one mile S. £. of our position, and immediately to the 
west of the Katliemein groves. We now rode along the bed of the old 
conduit, which winds more than is usual with these ancient works. It's 
breadth is about 15 to 20 yards and the quantity of brickwork seen on 
either side shews that it's banks were well peopled by a fixed com- 
munity — many irrigant<l were fed from its waters — indeed, so numerous 
are these they forcibly reminded me of the canals described by Xeno- 
phon, which the army crossed after passing through the Median wall.f 
In ten minutes we had reached a similar lake to Ahweyneh but of 
somewhat greater extent. The circular form and perpendicular walls 
of these extraordinary hollows, mark them as the work of man*- 
probably in a remote age — but for what purpose unless as artifical adorn- 
ments to palaces that may have been erected on the sites it is dificult 
to determine. Both Ahweyneh and this lake, which is named Serakha* 
abound in fish, tortoise and the pecular fan-tailed turtle of the 
Tigris, and seem to be of considerable depth, their diameter may be 
150 to 200 yards ; a ruin of a very massive character, and certainly of 
great age is seen on the East border of the Serakha lake, the old canal 
that Vre have ridden along having been apparently led over it^ for 
digging through its bed exposes the structures beneath, which is built 
of large kiln burned bricks embedded in bitumen, and indeed is the 
only ruin in this country that I iiave seen which answers in it's cons- 
truction and material,:^ to the detailed description given by Xenophon 
of the Median wall. 

I am not however going to discuss at present the often attempted 
question of identity of the To Mrj^ias KoKoiifi^pov Tei xos of the Anabasis, 
but merely to state the existence of things as I find them, contenting 

* The last resting place of the celebrated lady of the name in the Arabian nights. 

t Xenophoa Anabasis Book II^Froin thenue ahe wall of Media) they made in two days 
March eight parasangs and passed two canals. One upon a bridge, the other upon seven 
pontoons. The)>e canals were derived from the Tigris, from thera ditches were cut that ran 
into the country, the first broad, then narrower, which at last ended in small water courses 
such as are used in Greece to water panic. Thence they come to the River Tigris &c. 
&c. at SitakH — ' 

t Anabasis Spelman's translation -Book II page 33. 
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tnyielfy liovrev^rwiih Advocating the veaerable eharaoter of this rtiin, 
not firom its appearance alone, but from the fact of the waters of the 
canal itself when in existence having flowed over the pile ; and if 
ought more is wanting to give it a elaim to a high antiquity* we have 
buried in the bed of the canal above it, in a straight line with 
its course, a nicely arranged and oontinuoas tier of sepulehral 
nms, amounting to thirty-four in number. 1 tried in vain to 
ei^iaftt a perfect one. but they crumbled to dust on exposure 
to the air* In shape they differ from most of the unis disinterred 
on this soil, and though lined on the inside with a thin coating of 
bitumen, their contents, except in being more damp, werenotdis- 
tingulsliable from the earth of the surrounding soil. The ruin and canal, 
indeed, derive tlieir names from the peculiar form of tliis um^ though 
1 was at first inclined to view the term Serdkha * as an ancient one, 
whose meaning was unknown in the country at the present time. The 
bricks seen here are of the size and shape of the Babylonian period, 
though I could not discern any stamped characters similar to those 
found in the most remarkable Uabylonian structures ; indeed this 
peculiarity uuiy have been in use only on the material of the more 
sacred edifices, and as at the Kasr, on the recognised site of Babylon^ 
the ordinary buildings, wiiether palaces or of other public character, 
may have been constructed of bricks of the prescribed size without 
bearing the legendary tablet ; I have indeed heard from others that the 
euneilbrm stamp had been seen on the bricks brought from hence. 
The number of shafts sunk in the soil attest, however* that a vast none 
of material exists here and in the immediate vicinity» did not the 
caravans of asses passing to and fro between Baghdad and Serikha^ 
laden with bricks of a large size, show the extent of the city that once 
oooupied the country contiguous to the Tigris and the canal. When we 
re&eoty too, that this has been the store from whence these suf^lies have 
been derived, perhaps for some centuries past, the mind will not be at 
a loss to conq>rehend the magnitude of the dtiee named by saered and 
profime writers as existing on the soil ; a surprise rather will be exprea- 
fled that, — notwithstanding the devastation of war, the trade in material, 
the ravages occasioned by the destruction of eanab, and the annual 
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overflowing of the rivers,-.8o much is still left for the modern travellers 
to contemplate/ aftd if possible to connect the present with the past.* 
The finding of urns entombed in the bed of the canal attaches more 
than ordinary interest to the sJ)ot, for their number aiid regularity of 
interment would mark it perhaps as the scene of a conflict^ while the 
canal was in the course of formation, f 

Still following the course of tlie Serkkha aqueduct, a nine minutes' 



smart walk brought us to other extensive ruins now termed Stds 
a bazaar or market-place. ( They occupy both banks of the canal, 
ACiJ^ which here makes a short bend, and was also led off, when in operation, 



a^jV^whi^ 

into minor branches, one on either side, to the East and to the South- 
west. These ruins, as far as can be judged from a surface view, are 
comparatively modem ; from the excavations going on, however, the 
foundations of houses show that they belonged to substantial buildings 
at one time, and perhaps were a continuation of the ancient city we 
have spoken of before — ^for, between it and Serdkha, the smaller irrigants 
are abundant, while to the North of the two larger ducts described above, 
they are only occasionally seen. Here we quitted the course of the 
Ser&ka, which now takes the name of Al-Suk, and can be distinguished 
as coming in a tolerable straight line from the NNW. as far as the eye 
can reach. 

* Id the indolgence of the license generally accorded to travellers, in the absence of more po- 
sitive grounds whereon to establish the identity of places, I take the lib<>rty of suspending 
** a castle In the air" over this antiiinated spot, by venturing to pronounce the locality as the 
position, in my opinion, of the Silaki of Xenophon. This is not advanced from a desire to 
indulge in any theory of my own, but from a consideration of the itinerary of the <* Ten 
Thousand* in the Anabasis from the extent and position of the ruins, and more than all on the 
half expressed ideas of Major Rawlinson, who sometime back, on digging in the anburba 
bordering the river to the West of the modern Baghdad, in a very low season, discovered, 
below the usual low- water marks, the foundations of ancient edifices, whose b'ioks were in- 
scribed with the cuneiform character, (see note, page 302, Beng. A»iat. Jour, April 1847>) From 
the modem Baghdad, on the West of the Tigris, to Semkha and the ruins under oonsidera- 
tion, may have been the extent of the city and it« environs. Xenophon, in the Anabasis, 
Book II., distinctly says, (without reference to his usual distance of the paraaangs, and ac- 
cordingly leading to the supposition that the positions were contiguous), that, after passing 
the canals, << they came to the River Tigris, near which stood a large and populous city 
called Silaki, at the distance of fifteen stadia (a little less than two miles,) from the river .^ 
A glance at the map which accompanies this paper will show the distance of the bend of the 
Tigris with reference to Serakha audits ruins, agreeing in all respects with that of the 
military historian. The nature of the country, if we may judge from the canal, the remains 
still in situ between it and Baghdad, the present position of a pontoon bridge of a similar 
number of boats to that mentioned by Xenophon, which perhaps has remained the chosen 
spotof crossing, from the fact that Oriental* are averse to any change in the order of things 
vben_^ace.^est^t2Ughed,— all tend sufficiently well, I think, to indicate the position of Silake, 
imd mbreov^T^hedistance of the bridge from Opis, if the difficulties of a caual country, and the 
harassing nature of the marches undertaken in the face of an active enemy, be reckoned, wiU 
fhrther accord in corroborating it, even if no indulgence on the score of errors be allowed to 
the early geographer, who, we are led to believe, wrote most of the Anabasis from memory 
alone, sutwequent to the return of tiie expedition to Greece. 

t For the bearings observed at Serakha, see Appendix C. 

t See Appendix D, 
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. Keeping now a course of NW. by N., to the left of the line of 
canal) we crossed a country without a blade of vegetation beyond 
occasional patches of a reed<«1ike scrub indigenous to marshy tracts. 
In fact, the extensive marshes now in the neighbourhood of Akr-Euf 
have but slowly receded from this position since the inun^lation of 
last year. An hour, less three minutes, was occupied in reaching a 
place where a deep hollow shows that excavations have likewise been 
carried on to some extent for the sake of building materials for the \ 
modern Baghdad. The place is known now as Hammamat, <Hhe baths,"* 
and from the depth of the foundation, there would appear to have 
been originally some large building erected on the spot. Beyond 
tome well-baked bricks, and the destruction of a thicker cement of I 
a very fine lime, it diflfers not in character from the other ruins. It 
derived its water from the Suk or Ser^ka Canal, as did also, I think, 
a high mound of ruins known as Tel Abdar, f about a mile to the I^ 
8W. of it, (which we did not visit, for we passed two large ducts 
emanating from the Suk on our way here.) 

Leaving Hammamat we crossed to the N E., over a country of the 
same uninteresting character. In thirty-otie minutes we again stood on 
the Ser&kha, or rather the Suk as it i s now called, among heaps of ruins 
denoting the situation of aiiotlier large town ia the d:iys of the country's 
prosperity. The surface of these mounds, perliaps from being more 
elevated at this part, exhibits broken pottery in great abundance, as well 
IS pieoes of glass and other scoriae. We continued onwards after a few 
Dunates' halt, and in thirty-eight minutes from the upper Suk,J reached 
a large mound, on the West bank of the Tigris, that bears an appear- 
anoejol^a greater antiquity, and perhaps, were it excavated, would, 
like Tel Mahomed and other mounds of similar aspect, yield some relics 
of a Babylonian age and character. It is known as Tel G-oosh at the 

• Bunmamat,— Arabic plural of fiammam ^*^^' «« a bath.'* See Appendix E for deter- 
tta position and tkat of Tel Abdar. * 



t I am incVned to view this name as an old one in the country ; Abdir or Ab&dir was an 
WfptOaAim of the deity in olden times, when " serpent worship" fbrmed the reU^ous creed ot 
mnj nankind. Bryan^ in his Analysis of the Ancient Mythology, makes Abdir the sam6 per- 
as Opis iinaer a different denomination. See vol. I. page 476. The Arabs at present 



ittseii DO meaning to the term, thoagh if it be the superlative of ^^ beir, it wUl signify 
either ** most plentiful" or " completest." 

t ^1m upper S6k, see Appendix G. 
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present day : * its circumference may be about 300 jwedB : at this 
spot the districts bordering the river, named Taji and Maasurfebi 
extending from Kathemein, terminate, — the former at Sheri^-'at*al- 
^ 4^ Bey tha» a well-known easy descent to the river, where cattle are taken 

to drink, and in the neighbourhood of whidi the Bedoin plundering 
parties generally hover in search of prey. The name is from diefiifa 
hj^ " place of drinking for cattle," and heytha ^\^, ** pure.*' 

These districts are void of date trees, which do not extend on this side 
beyond the ^ villag e of the Imams ; they are cultivated by families of the 
lZ ^ Jebour, the Batt, and the Dellimy who have migrated frotn other parts ; 
and a small tribe of Albu Sakr lead a nomade life in the <lesert West of 
it, around a ruin termed Stehh, which I have not yet seen ; but they 
are entirely pastoral, and of the Sunni sect of Mahomedans. 

By the time we had reached Tel Goosh every object had become ob- 
scured by clouds of fine sand that were suspended in the surrounding at- 
mosphere, giving out a lurid red haze quite painful to the eyes, as it was 
urged along by tlie breeze that was blowing from the South. The 
heat and oppression was worse if anything than yesterday, and we were 
glad therefore to shelter ourselves under a small bichob&yf carried for 
the protection of the instruments in case of rain. This was pitched in 
a fine field of barley under the lee of the mound, and shelter had scarce- 
ly been obtained when the weather became doubly thick, shutting out 
from view even the date groves on the opposite side of the river, ren- 
dering, further progr^ impossible, 'to add to our distress, the poor- 
ness of the place, though within ten miles of the capital, could not 
supply us with a lamb or a draught of sour milk to season our meal, 
which otherwise was amply enough furnished from the saddle-bags : we 
could not, however, dispel the gloom around, and therefore awaited pa- 
tiently, mthin our circumscribed horizon of ten yards, until the curtain 



* Tel Gootb, Appendix H; I really cannot say what the etymology of this term Qoosh may 

be ; Tel W^ is the common Arabic expression for ** an eminence** or * moimd,'* and Goosfa, as 

it is prononnced, but spelt U^^ if an Arabic word, has no meaning that I can discover. 
When the Tigris flowed in its aocient bed, Tel Ooosh, It seems to me, stood npon the East 
bank; the country is so cat up by the marsh that it is now almost impossible to speak with ainr 
certainty. 

t Thi» word lias beooma M^pUeiaed of late years. It is a compoand Persian word signify. 
'\ ing a tent which has no pole. From (jf. &e without, and ^j^ cAo^a, ** pole," or ** staket" 
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sliouU be raised by a downpour from the NW» which— > the olood^ 
congregating in that quarter towards sunset- — threatened before the 
morning. Tliese appeai'ances were not beliedi and by midnight we had 
a suocession of squalls from all parts of the compass, attended by thun* 
der, Yivid lightning, and rain. To sleep was out of the question amid 
the chaos of noises. Between the thunder claps the snorting of the 
f lightened horses that had broke from their fastenings was commingled 
with the heavy sound of their hoofs and the anathemas of the grooms, 
launched forth in the choicest patois the Arabic affords, as they drova 
them towards the tent, — which these worthies regarded only as a net, 
from its many lines, to citoh stray cattle in : added to tliese, the violent 
gusts of wind, veering on all sides, brought the rain in upon us, and kept 
us in an unenviable state amid the impenetrable darkness of a night like 
Erebos. Every instant wo ex)>ected the tent would l)e swept from its 
fastenings, loosened or torn up as they were by the floundering of the 
horses amongst them ; but our ** Nusseeb," * as the Arabs say, was in the 
ascendant, for with the dawn the veil was removed, anl all traces of the 
previous clamour had subsided, as the increasing NW. breeze drove 
the heavy vapours to the South. The drowsy grooms, wrapped in their 
wet 'Aabas,t shivering with the sudden cold, were now assembled in 
groups around half^lighted and sullen flres, awaiting in anxiety tho 
rising of the sun, whose appearance was welcomed by every one ; the 
picketed horses even neighing aloud, expressed a delight which we 
ourselves felt at the change since yesterday. By half-past ten the fog 
that lingered on the ground was dispelled, and having taken the obser- 
vations for the position of Tel Gooshit we resumed our march to the 
Northward. 

Entering upon the districts of Suadiyeh, a cultivated strip only, 
adjoining the Tigris North of that of Taji, it occupied two hours-^over 
a desert covered only with a parched-up scrub, here and there dotted 
with the broken lines of the Suk Canal^in reaching the deserted 



• KmMeb H " J '^ **fortiiB«,'' oc * destiny"— (he Arab eqalTalent of the Persian 
boftfct. ^A^^l 

t 'Aab&a *t^ a mantle, of either goat's or camel's hair, utdYersally worn,— the Utter are 
of superior textore. 

t See Appendix H. 
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building, known by either name of Khan Tarmiyeh * or Suadiyeh, being 
erected on the border of both districts. Tarmiyeh, immediately adjoining 
that of Suadiyeh to the North, like all other works of the kind, is of a 
square form, but larger than most Kli&ns in this country, constructed 
entirely of kiln-baked bricks, and boasting of a fine entrance and other 
ornamental work : it must have cost a considerable sum to erect. It 
has a double range of vaulted apartments, one each side, and a oipacious 
area, both capable of holding I should say a thousand men, witli their 
merchandize and cattle. The high road to Mosul, as late as fifty years 
back, led along the West bank of the Tigris through the Dijeit dis- 
tricts, past Tekrit and Elian Kharneineh, a similar building just to 
the South of the Jebel Mak'hul, — thus shortening the time occupied 
at present, on the road East of the Tigris, by tiiree days. Since 
the vigorous days of Daud Pasha the line has been abandoned ; the 
encroachments of the Arabs, and the power the Shammar Bedoins 
had attained to under the celebrated Sufuk, rendering it impassable, 
\^ even as a pilgrim route to Samara, — unless, indeed, a large body of 
armed men were retained, at the private expense of the parties, as 
an escort on the journey. A dried-up well, facing the doorway, for- 
merly aflforded a supply of water sufficient for the purposes of the 
establishment ; so long as it yielded moisture the Bedoin hordes 
resorted to the spot after the commercial path had been abandoned, 
and by way of pastime amused themselves, while on the look-out for 
prey, in demolishing the interior. One pulpit, and the platform where- 
on the inmates congregated for prayer within the building, is still per- 
fect, but the other has been wilfully thrown down, a few years back it 
is said, by a lawless band of Shammar. The ruins of an old Eh4n are 
seen about a mile South of the present structure, and a deep indenta- 
tion in the soil shows that the old course of the Tigris either led this 
way, or later inundations of the Tarmiyeh Lake have found a vent in 
this direction on their way to join the marshes around Akr-Ku f. The 

1* Appendix I ** Kh&n" or *^ caravanserai" buildings, at fixed halting-places, on the great 
plains leading from city to city ; their erection is recommended in the Kor&n as a pious work, 
and the great roads of commerce in former ages were well furnished with them. The irrup- 
tion of the Arabs, and the general insecurity consequent on the weakness of the Goremment, 
have served to ruin many of these useful edifices ; nor for the same reason are c ^iaritabl e 
A I < works of this nature at the present time persevered in. Herodotus mentions them inbisday 
" /u^L.^^ tinder the name KaTaK€va'€is '^^ ^^7 doubtless existed from the earliest periods of com- 

munication between countries in the East. See Heeren's Asiat. Histf vol. I. page 31, and 
note 9, where he has an excellent paragraph on the construction and use of these places 
of acoommodation. 
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Arabs located in the vicinity are the Suadiyeh and Meshahedeh, who 

cultivate the West bank of the Tigris betwee n Tel G oosh and Jedideh : 

they are Sunnfs ; but a Shiah tribe named Ehasrej wander in the vici- ^r^ 

nity of the Kh&n and the Tarmiyeh, whose occupations are entirely 

pastoral. 

Despatching a Kawas * across the country to Jedideh, withinstruc- , 

tions to movB the vessel to the next appointed station of Sindiyeh, we ^ u^J-*- 
awaited his return at the Elikn, as well as to obtain shelter in the heat 
of theday, which, in this month, begins to l9e considera>>le. By 2 p. m., 
however, we had mounted, and keeping a course of 34^ 3"^ traversed 
a bare, plain without anything to relieve tlie monotony of the journey, 
excepting occasionally crossing branch lines, emanating originally from 
some large canal, which, I am told, passes a little to the East of the line 
of oar route. The glare from the arid tract was very painful. An hour 
and a halTs ride from the Eh&n brought us upon the large canal alluded 
to, and called by the Arabs Nathriydt. f It comes from a direction of 
NNW., and is considerably elevated above the surrounding country, 
with high steep banks on either side of its bed, from whence, indeed, 
it derives its modern name of Nathriydt. Like other conduits used for / 
conducting water from a Iiard soil on a high level to depressed alluvial ; 
districts, the course here is very sinuous, to break the force of the [ 
stream, and to give an easy descent to the element into the plain,^n the 
same way as, horses or men take the diagonal slopes in the descent of a 
hill instead of the steeper and straight path. This spot is on the verge \ j . 
of the tertiary and alluvia ; the surface soil here changing, as you proceed \ »\ ' 
North, from argillaceous earth to pebbles, which latter increase in size as 
you progress upwards. As yet, however, they are here mere washings, 
as at Akr-Kuf ; and a line drawn directly South, from Ehdn Dholoiyeh 
to jthe East of Tigris ^ through Nathrijdt, Akr-Euf, onwards to Ehdn- 
Iskenderiyeh, on the road to Hillah — will define the exact geological 
separation of these surface soils in this part of Mesopotamia. From 
Dholoiyeh Northwards, the course of the ancient Batt Canal may be 

* Kftwass, see note $ to page 4. 

t Kalhriyat is the plural otfMthr j^^ ** obsenration," and, attached by the modern Arabs 
tothe^Twted mounds on this canal, implies "look.oat pUces,** from its being afitrorite 
rssott of the predatory Arabs, who, stationing one of their party on the summit, see to an 
immense- distance around, remaining concealed themselres m the bed of the caoal, until it 
•nits them to Issue forth, an4 sweep off flocks of carayans that may have strayed within reach 
of their Yision. 
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considered the division until approximating the Hamrin Hills, when 
the line curves abruptly to the ESE.^ in a direction with these weH* 
known ridges, at a distance from them varying from four to ten miles, 
perhaps, in extent. But to resume, — immediately to the East of Nathri- 
yat — ^between the canal and the Tarmiyeh Lake, now well supplied with 
water — formerly stood a large city known only as Abu Bakhr * by the 
people around. It was upwards of a mile in diameter, and is now quite 
levelled, excepting only a single mound, with the soil it stood upon ; 
the surface of which, however, exposes its extent in being strewn with 
bricks and a very fine pottery. Besides these we obtained coins much 
corroded, and crumbling to pieces on the touch, beads, and glass of a 
fine manufacture. The devices on the pottery were fanciful enough to 
induce my friend, John Taylor, copying them, f and some rude figures 
of animals in terra cotta would perhaps assign to the ruins a pre- Islam 
V era, though doubtless existing as a town since the Mahomedan occupa- 
tion of the country. The Tarmiyeh waters are collected in a hollow of 
the country immediately East of this, and derive their supply from 
Tigris by a canal cut from the West bank of the river, opposite 
to the village of Manstiriyeh — the name of a large date-grove and 
gardens, situate on the East bank of Tigris, but irrigated by the Khothr 
Canal. The lake is exceedingly pretty at present, surrounded as it is 
by a margin of short green verdure, dotted with the tents and flocks 
of some families of Khasrej, who politely sent us a lamb and bowl of 
sour milk, the latter a great luxury after a liot march. 

Leaving most of our party bivouacked on the margin of the Tarmiyeh, 
we cantered to the high banks of the Nathriy&t, Arom whence a good 
viewof the country was obtained, though our proceedings evidently 
alarmed the inmates of some camps of the Khasrej and Makadmeh 
Arabs, which are at a distance on the desert to the West. Setting up tlie 
Theodolite, through its telescope we could see the men girthing up 
their horses, kept constantly saddled at the threshold of their tents, for 
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* Abu Sakhr, eyldently a modem name of the wandering Arabs. Sakhar /^*^ has refe- 
rence to the " gravelly" or ** pebbly" nature of the soil in this part, and Abu, " father/* is the 
usual meEonymfo epithet in Togae amongst these ignorant people. Rendered into BogUsli it 
conveys no meaning whatever, and is used much in the same way as a familiar insect, a apeoifs 
of ArachnidsB, is known to the English school-boy by the title of '^daddif iongl^a.** 

t They accompany the paper, and to aqy one learned in these ancient symbols they might 
convey the era of their looauiity,— «s monograms on coins, in the absence of their legentUi enable 
us at times to identify the period in which they were struck. 
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pursuit or attack of the foe, while the women were giving the alwm 
to the shepherds and those in charge of the oameU, to hasten the gather* 
ingof the flocks around their respective hamlets, before the expected \ 
swoop be made upon them by the hawks of the soil. When these had 
been called in, they felt themselves comparatively safe, (for the plunder- 
ing parties seldom attack a pitched camp unless professedly at war* 
knowing the hearth will be defended to the last ;) they sent out scouts 
to ascertain the nature of the alarm. Seeing, however, that we kept our 
position, and fearing an ambuscade in the bed of the canal, they stood 
jJoof at Bi wary distance and keenly watched our proceedings. In the 
mean time we had obtained a good set of Azimuth bearings and a round 
of angles to all the objects within range of our view, * and descending 
tke mounds after the sun had set, soon lost sight of our alarmed friv>nds 
by a retreat upon our own position^ where the evening meal enflanked 
with bowls of buttermilk, spread out on the rich green sward, awaite4 
oar coming. G-oing through the necessary ablution, the fingers were 
gpeedily iu action in doing honor to the lamb of our entertainers^ 
the Khasrej having, at the same time, an occasional regard to the cool 
liquid within the capacious bowls by our side. We enjoyed this the 
more from a contrast with the gloom and bad fare of the preceding 
mitght ; for bow a brilliant moon floated overhead, and the night was 
of that, i^ild kind that we slept in our clothes upon tlie carpets, without 
other eovering of any sort.f 

The following day (March 23rd), after the latitude had be^i obtained, 
ve quitted the ruins of Abu Sakher, first replenishing our Water-skins 
froiB the Tarmiyeh Lake. Our course was now N. by E. (true), ovpv a 
ceantry that at one time had evidently been well watered, but now^ as 
bare as a snow tract with the exeeptioa of the broken pottery with ' 
which it was strewed, and which marked it as the _former abo de of a 

* Appendix J. 

f There is something^ nndefinably pleasant in nomade life, and in bivouacking^ in the open ' 
•ir, for there is a sense of freedom and independence conoected with it scarcely imaginable by 
the dweller in houses and the occupant of confined rooms. The air too is deliciously pure in ' 
tbsse wlldSi and coupled with the invigorating march from day to day, would, in the winter >/ 
■UNi|b% 8Q9n restore the most enervated invalidt I have often wondered^ indeed, that Indiuis, in 
ietfoh q€ Iwaltb, have not wandered as far as Mjesopotamia, where, in addition to the healtlK 
restoratives recorded above, so much is to be found to interest the traveller's emnui* Darwin, 
inhisinsfaractlve and amusing '* Journal of a Naturalist" characterizes these wanderings as 
"iasspreasibly eharming" pages 69 and 257> and I quite agree with him. To be able topull op 
Tour liome at any time and say ** here we will pass the night," away from the cares of life and' 
the bustle and ceremony of crowded cities, is a^ hixory indeed, and an oakoown one U> Um 
■■nqporleaced* 
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numerous population. Twenty-two minutes' march from Abfi Sakher 
brought us to some heaps of bricks that pointed to the site of a village 
of a more recent date, yet perhaps of the age of two or three centuries 
back, — these ruins are termed Walaiyat Zah^yri,* and a deep dry hollow 
to the S E. was pointed out as once the position of the Zah6yr£ Lake : 
it doubtless joined that of Tarmiyeh, and, I understand, was the reser- 
voir which received, in the flourishing period of the Dijeil Canal, the 
superfluous waters of that stream, during the spring rises of the Tigris. 
Continuing on towards Kef Ali» we passed several tumuli of ruins that 
connected Zah^yrf with the old town of Akbara, whose ruins we 
reached in exactly an hour from Ab6 Sakher. The tomb of Kef Ali, 
a very venerable building fast tottering to its fall, is the only erect 
portion of this once magnificent town, whose mounds now cover a 
space scarcely credible, considering the modem aspect of the country 
and its dwindled population. The Tigris, as it swept onwards in its 
ancient bed, washed the walls of this great city» separating it from the 
Walaiyat Zah^yri, (probably the suburbs of Akbara.) Akbara itself 
was divided by a small stream called the Sliatayt, or lesser river, whose 
deep but dry bed is now seen winding to the SE. onwards towards 
another ruined city, that of Waneh, also a celebrated spot in the more 
recent history of the country, finally to join the larger bed, at a little 
distance to the South. This latter is, however, very indistinct in the 
neighbourhood of Akbara, for the Dijeil irrigants, when they reached 
thus far to the SE., were brought into its channel, — the spade and the 
ploughshare in a great measure obliterating its course, and turning its 
ample bed that was formerly covered with waving masses of water 
into fields of waving com, — in their turn again to become an uncultiva- 
ted waste, now unblessed with a drop of the element with which it 
was once so richly endowed.f 

« ^ ' ^ This word here signifies ** a lord or master" the name is applied also to 
» domii^ons.*' 

f Thus natnre changes her aspect, and works out the great problem of our ex* 
istence. Smiling fields and green pastures become a wilderness, and refined king doms merge 
into barbarous states, in order, perhaps, to establish a progressive civilisation, which we have 
seen for ages spreading from East to West,— leaving those that were the most enlightened 
so far back in the shade of years, that were it not for history they can scarcelv be recognized 
as the parent stock of the many races now inhabiting our globe. In considering the various 
phases which nature has assumed in this country, too much has perhaps been attributed to 
prophecy, especially by the modem writers, who to carry out a text of Scripture have, in some 
instances} been so keen of perception as to see in detail, at the present day, the whole of the 
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Akbara^ though but partially noticed in any of the MSS. which 
I have been able to see, must have been an important place, if we judge 
from the extent of its elevated heaps of ruins alone, and owed its 







evils th« inspired writers haye denounced against fallen Babylon. It requires little foresighf, 
iadeed» to depict tbe destruction uf cities situated on the margin of great rivers, such as these, H 
particularly when the authorities and people are either so absorbed in luxury, or are so ^ 
apathetically indifferent to the destruction annually going on from natural causes alone, as to ^ 
neglect the necetisary precautions for the public safety, which, daily endangered, is unheeded, 
though both foreseen and foretold. Universal and sudden ruin must succeed to such neglect, 
and cities thus thrown down by the waters are no longer habitable places for man, at least 
for some time to come. While, however, acknowledging the wisdom and inspiration of the 

Srophets of old, we can hardly help smiliDg at the zeal of many who have endeavoured to 
evelope the accuracy of their predictions, sometimes perhaps at the expense of truth, and 
at others, re;;ard ess ofthe ridicule which such morbid narration must excite in persons who 
follow in the same path. These thoughts have been suggested by seeing, in a recent excellent 
work (Kitto's Biblical Cyclopssdia, under the head of Babylon), a plate of the '* site of Baby- 
lon,'* with a maned lion of the African species proudly oceu(>ying tbe crest of the ruin it pre- 
tends to represent. Independent of the species being unknown in this country, I am led to 
believe that tbe habits of the animal would not induce him to select so prominent a positioa 
as the brick summits of these elevated mounds. The learned compiler, however, has been 
drawn astray, I consider, by the too forcible description of Sir R. Ker Porter, who distinctly 
states to have seen " ttoo or three majestic Uons taking the air upon the heights of the pyramid 
uf the Birs Nimri&d." Having visited ttiis ruin frequently, at all times of the year, and more- 
over heard the expressed opinions on this subject from many others who have wandered over 
these desolated heaps, I cannot help regarding t>>e excellent and generally accurate traveller's 
** IkmtT as nothing more than jackals, or at most hyeenas, which certainly are to be found not 
only in these ruins, but in abundance in the surrounding coimtry. I do not say the lion does 
not exist in tbe vicinity, on the contrary, it is to be found both on the Euphrates and Tigris. 
Its habitation, however, is not among the ruins, but in the tamarisk groves that form the strips 
of jungle along the margins of these streams ; and perhaps Babylon, from its being occupied 
by the modern Hillah-its gardens and cultivated tracts, both above and below tbe town — is 
the least likely place to meet with this animal. I have seen it to the North and to the South 
of the historic site, but never in any part usually considered as Babylon Proper. It is a 
&llacv, too, to suppose that " the Arab does not pitch his tent there," for encampments. 
Hocks, and cultivation, may be seen in various portions of th a^open spots of countr y, parti- 
cularly during winter, when a shelter is obtained beneath the mounas from t'he cold NW. 
winds. It may be argued that the prophecy alludes to tbe mounds themselves, if so, as I said 
befur^ inspirHtion is not needed ; for any one may augur that the Arab will not pitch his tent 
npon firactured bricks and broken glnss, which, however well adapted as a suitable bed to the 
blind seal of a devotee, but ill accords with Arab notions of ease ; for though regardless of 
luxury, their camps are not devoid of the comfort a smooth plain will afford, nor indeed d« 
these materials of the mounds constitute them the best pastures for cattle, nur — by reason of 
the nitre and ammonia in the soils covering old cities — ^is the earth best suited for vegetation; 
yet there is no want of it in the opring and autumn, when the tribes are at peace with the 
Government. Sir Ker Porter may have visited these plains when it was not seed-time, and thus 
drew his conclusions of the ** ground being naked oi vegetation," too hastily. The description 
he gives of tbe &ce of the country, " its half clay, half sandy surface being left in ridgy streaks, 
like as is often seen on the flat shores of tl^e sea after the receding of the tide," being the 
actual fdrrows left by the plough' share of the preceding year, softened down only by the 
method of irrigation and the muddy nature ot the soil, and not the effec — as he would wish 
to convey— of wave-like rippling caused by a sea of water, though doubtless it is inundated, 
and that frequently, but not more so than other lands in both the Euphrates and Tigris— 
indeed, less ii anything— the sites of old cities being generally, from accutnulated debris, on a 
higher level than the surrounding country. This aspect of tbe soil, indeed, is peculiar to the 
highly cultivated districts, and in fact, instead uf witnessing to theii utterly desolate state, 
tends to overthrow the conclusions of this observant traveller, and to show that too great a 
seal, although in an excellent cause, may not always carry conviction of ihe truth, while, at 
the same time, the spirit of the prophecies may have been sufficiently well carried out, before 
our day, to prevent scepticism, or indeed may, for what we know, yet require to be fulfilled. 
There are. in sooth, many popular errors abroad relative to the present ** status loci" of fallen 
Babylon, in connexion with some of the solemn denunciations recorded against it ip tha 
pages of Isaiah, (ehap. xiii. v. 20,21;) and Mr. Rich, in relating the tale of the Chokadar 
(page 30,) probably in accordance with the taste of the times, has thrown a degree of credit 
upon the existence of satyrs, dragons, and other doleful creatures on the spot, which, with a 
tittle inquiry, he would have found— when divested of Oriental exaggeration — applied to the 
common hysena of these parts, and to no other beast. The right half of the carcase of this i 

animal, longitudinally divided, is eaten by the Sunnis, the other portion being considered as ^ 

mclean, in accordance with the law of the Koran, as interpreted by the Sunni sect of Maho« 
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abandonment, in all probability, lik'^ the othefr towns in its neighbour- 
hood, to a great and sudden change the Tigris undfirirent,— but at what 
precise time it is impossible to say. Ahulfeday who wrote at the end 

of the seven ih century of the Hijreh, notices Akbara jfS^ as a mere 
village only in few and concise terms.* It probably derived its 
water from the Dyeil Canal, and so long as tliis great conduit 
remained capable of fulfilling the design for which we may suppose 
it was excavated— that of supplying the town recently bereaved 
of the element by the great change of the course of the river 
— we may presume that Akbara continued to be inhabited. 

It is idle> however, to speculate farther on its history, though it 
doubtless existed in situ prior to the Mahomedan conquest, perhaps 
under a different name. We have a notice of the place also in the 
geographical work entitled M&rifet-al-Buldan of Ibu Hookal, who 
-wrote in the first third of the tenth cantury of Christ, and who merely 
mentions it by name with several others,— concluding the meagre list 

medsDs ; the Shiahs, howeyer, refrain from its flesh, deeming it entire <y prohibited. There are 
some tribes of Arabs, finding that opinions clash upon the subject, wisely enough, when 
hungry, derour the whole; the Jebour, indeed, seem to hare a relish for the flesh of the noxious 
. animal. The peculiar formation of the hiud.legs of the hysena, coupled with the fact of its 
being a semi-edible brute, and an inordinate desire for the marvellous in all Orientals, hare 
induced the worthy Chokadar to exercise his powers of invention, probably after inquiry had 
been made on the subject by Mr. Rich or some of his party, — for tbene pecjple will readily 
aflirm to anything, however surprizing, if a leading question, apparently of tinterest to the 
querist, is put to them to solve, and indeed will not fail to embellish it with some crude and 
preposterous remarks of their own, that in most instances secure for the rest of the tale the 
discredit it is generally entitled to. As a myth, however, the satyr is not unknown in this 
oountry, and has held its plaee, doubtless, from the most ancient times ; for we find it repre- 
sented on the cylinders and gems peculiar to ancient Babylonia, and in the imagination of the 
inspired writers was perhaps invested with the tame powers as the "-llg?" ""id " _dews" 
(genies and evil spirits) are supposed to possess among the more enlighten^Ulfahome^BmsT^f 
. the present day. Formerly, from a want of a thorough knowledge of the Hebrew term 

txabwd yi3$ the hvasna was supposed to be unknown in Asia, and as Pliny <Tol. I. Book 
8j Chap. 30) described it only as a native of Africa lits presence in the East in remote ages 
was once doubted by a naturalist of distinction, ( Col. Hamilton Smith.) Though little known, 
perhaps, from its nocturnal habits, it was doubtles* much dreaded, and may have supplied a 
type for the term ^ Satyr," as rendered in our version of the Scriptures, in which the hy«na 

is named but once in the Greek text of the Apocrypha by the name of X^ii!?* (Ecoleslasticos, 

\ziii. 18). At the present day the animal, amongst the Orientals, has' aiicribed to him the 
same salacious powers as the ^orvpos of Greek fable was supposed to enjoy, and in this 
respect amongst the ancients doubtless it held the same place, from the peculiar perineal 
f lands with wtiich it is furnished by uaturft. Its habits in other respects— associated %vith 
magination— lent an ideal picture sufficiently corrupt and alarming to create either terror 
or Ssgust in the minds of all men. There are some Arabs even at the present time, who 
suppose it to be so &r a distinct species firom other beasts, as to be able to change its sex at 

\ will. The Arabic name d'eAo^'o, f^^^ meaning alike ** hynna" or ** lust,** shows at once 
I its dose affinity to the Hebrew. 

* In the Taquim-alBuldan, where Akbara is deioribed as ten farsakhs from Baghdad. This 
gives a value of 6,062 yards to the fSsrsakh, or 2 English statute miles and 1,542 yards,— equiva- 
lent to 9^ miles geographical, exactly. Abulfeda's informatloa oa tliis head is derived toi» 
from the lib&b or ** choice" pieces of a work called Kanum. 
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yilth the briet information, " these towns are nearly equal in greoUneia 
and in littleness."* It is named, too, in a manuscript work entitled the 
Eitab--al-Ak4lim, by an anonymous writer, who is supposed to have 
compiled his description of the Euphrates and Tigris a^out five cen- 
turies back.f Beyond tiie name Akbara, amid a catalogue of other 
towns, standing on t!>e banks of the Tigris, we have however nothing I, 

recorded, and Mas* Udi, though he notices Tekrit, Sdmara, and Bagh- » ^ 
dad, on this portion of the Tigris, in tlie only book of his that I 
have access to, f is provokingly silent with regard to other places 
which, from their size, must have been almost equally distinguished. 
From this I conclude they had dwindled into mere villages in his 
day, § (A. H. 332,) not worthy of even a passing glance. 

The neighbourhoods of Akbara and Wdneh are much visited bv 
parties of the Bedoin Arabs, who remain concealed among the ruins, 
in hopes of meeting with caravans of pilgHms that sometimes venture 
to use this road on a devotional tour to Samara. The tomb of Kef ) 
AH affords a hiding-place, and a well, excavated in the old bed of the j 
stream as a pious work for the use of these religious way-farers, renders \ 
it a fit ' hostelrie' for the nomade robber. Some fifteen years ago Ali, 
then Pasha of Baghdad, placed a garrison at Wdneh, in hopes that its 
presence would deter these banditti from infesting the Dijeil districts, 
the garrison being supplied with water by a cut from that canal re- 
excavated at the expense of the Government. The precariousness of the 

* See translations of Ibu Hokal by Sir W. Ouseley D'Herbelot, who, in a notice of this ^eo- 
frtpher styles him "fort prolixe." His descriptions of the towns on the Tigris are certainly 
otherwise. 

f We have enamerated in succession in this work, below SiLmara, the towns uf Q&desiyet,* 
Al.Ajmeti, Al-AUh,* Al-Kh&tireti. AlSuw^mi, Akbara,* Awaneh,» Busrey,* Yezfighi, 
Berd&n, Mezrakah, Katlrbal, Shem&siyeh, then Baghddd, which is named the ** city of 
peace," divided by the Tigris. Of this extensive list I have found five only — those marked 
wfth the asterisk — ret lining their ancient names in the country, independent of Baghdad, bat 
hope to assign a locality to the rest before long. These doubtless were in ruins long before 
the Kit4b.al-Akalim was compiled, or perhaps were then merely ekeing out a bare ex- 
istence, (many of them, under another name,—) afer the excavation of the Dijeib Canal had 
in some measure restored the supplv of water so much needed subsequent to the irruption 
tiie Tigris made to the Eastward. The author doubtless collected his names from existing 
works, when describing (in general terms only) the Rivers Euphrates and Tigris. I am, « f 

indeed, led to think that their mB^e prosperous days had passed prior to the Islam period, / /^ 

ttom the words of Mas^di, in Obap. xi. page 254 of Springer's translation, which I shall j/^ k^C^ff # 
tiibseqaently refer to at large, when cunsidecioi^ the site of Opls, and the great damage the Jl^ _l, i^A 
eountry sustained by the destruction of the K&tul^al-Kesriwi Canal. kA^^ 

) ** Mar(]^-al D'hahab wa m'aa den aljahir;" this however is a general history, and but 
caraally treats of geographical subjects. 1 have tried in vain to procure the Akhbarez> zaman, y 
a pure geographical work by the same author, in detail, where doubtless he is more explicit ; 
I believe it does not exist at present in Baghdad. 

I Wineta, or Aw&neh as it is written in the books, is an old city about a mile to the SE. of 
tbe Akbara ruins on the old course of the Tigrisi I have not yet visited the spot, but shall 
take an early opportunity of fixing its posltioa. 
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\ supply, cut off as It was sometimes by obstructions, at others by a scarcity 
in the canal itself, soon made the modern fort—built on the site of the 
ancient town— an untenable position, and it was therefore abandoned 
almost as soon as occupied. Many believe, however, that the threats 
of the Arabs had more to do with the evacuation of the place than the 
necessity mentioned, and the whole job appeari to have been one of 
those wisely conceived designs the Turks are so fond of practising, with- 
out considering their feasibility or disadvantages beforehand. Had 
the fortress, indeed, been built around the well above mentioned, the 
Arabs would have been deprived of the article so much needed in 
their predatory excursions, and this alone would have effectually deter- 
red them from making any stay on the spot. A casual vis t even to 
their hiding-place, the tomb of Kef Ali, * would have been attended 
by risk to themselves, for the well is within point-blank range of 
the building, and a shell or vound — shot, expertly thrown, would have 
carried moral weight with it for a long time in advance. Turk-like, 
however, remedies for existing evils are seldom thought of, and when 
undertaken are executed by that happy mode denominated by sailors " the 
rule of thumb" — a rule, however ingenious, is about as efficacious as the 
tall Irishman's plan of unwillingly curtailing his blanket at one end to 
lengthen it at the other, so as to keep the cold from his feet, which had 
become half frozen from a too contracted covering. The result of these 
feeble conceptions and half-executed measures is to embolden the desert 
tribes, whose annual encroachments are made with increased daring, 
even in peaceable times, within a few miles of the seat of Government, 
while, when rebellious, their forays extend to the gates of the capital. 
As an instance of thb, the direct road to the Dijeil, which we are now 
following, has been closed to caravans from the danger apprehended, and 



* The cupola of this tomb has at one time been sarmounted with a neatly carved block of 
white marble, highly polisbed, and oi the finest grain ; it now lies within the tomb, having, by 

its weight, fallen through the crumbling roof. The name K^ Ali {J* J applied to many 

places in the country, would seem to signify that some one of the soldiers or companions of 
the famous Ali, the son-in lav« of the prophet Mahomed, was in erred here. The present 
ignorant people, however, imagine that the building was erected to commemorate a miracle, / 
worked on the spot by the first proselyte to the doctrines of Isl&m, whose hand (Kef) is 1 
the member from whence its appellation is derived. Ali was, I believe, never so far North as 
this place, but his virtues in all likelihood have been venerated here in the person of somo 
other chief, — indeed on the one perhaps in whose favor the reported miracle was performed. 
I procured a set of good bearings from the top of the tottering building ; these will be found 
Ib Appendix under head K. 
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the produce of tfie district, protected by the canal, has generally to cross 
the Tigris to follow the Eastern road to the city. Even among the small- 
er tribes of the Khasrej and Wakadmeh, located on the line of route, 
an almost constant fear is entertained for the safety of their flocks, 
which are swept off from time to time by detached parties of these 
plundering hordes. We hear that a band of ten horsemen were seen 
last night concealed in the neighbourhood of Nathriyat ; but from circum- 
stances mentioned by the narrator, we believe our party to be the inno- 
cent cause of the existing alarm. An old syed, who acted as spokesman 
on this occasion, showered on the heads of the villains who showed 
themselves on the horizon of his vision, the previous evening, a string of 
abuse in the choicest phrases the Arabic affords,— calling Allah to wit- 
ness that if they came again to disturb the peace of the camp he would 
personally cut the throats of the whole band. This seemed to give him 
infinite relief, and though by no means courteous to ourselves, as we 
were the culprits, it was smilingly listened to, especially as we had wit- ! 
nessed the vaunting old fellow's prudence in keeping aloof the night be- 
fore, when but the show of attack would have scattered any number so 
small as our own, to seek safety at the expense of horse-flesh. I must 
say, however^ that this caution in them is not the effect of cowardice, \^ 
but is caused by the dread of subsequent retaliation. A visit from the 
powerful tribes to whom these parties are allied would occasion a blood- 
feud, in all cases attended with the greatest evils to the weaker party. 

From Akbara to Sumeycheh it occupied us an hour and forty minutes, ^v-^ 
The whole distance was traversed by the lines of deep and extensive 
canals, and the appearances of wasted fields, on either side as far as we 
could see. These canals all led from the Dijeil in the flourishing period 
of that conduit, but the decreasing supply in the trunk stream — neglect- 
ed as it at present is — has caused these fine irrigants to be closed for a 
long time past. They bear evidence, however, to the former fruitfulness 
of the Dijeil districts^ whose attenuated stream now but barely reaches 
to Sumeycheh, and that for a few hours only in each day, according to 
the height of the Tigris from whence it is led ; for the villages in its 
coone to the South have their regulated hours also for the enjoyment of 
the element, which is very sparingly distributed. In the more prosperous 
days of the Khalifs, when the broad channel of the Dijeil was nearly 
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connected with the waters of the Tigris, through its South Eastern irri*- 
gantSy its waters not only supplied the towns that had been isolated by the 
great change the Tigris made to the Eastward^ but acted also a defen- 
sive barrier to the suddenly bereaved cities, and the immense tract of 
land which, by the irruption, had become the property of the distrioti. 
Protected by this stream to the West, and by the new course of the Ti- 
gris to the, Bast, the included space doubtless became the resort of the. 
peaceable landholder and cultivator, far the security it afforded. A 
glance at the map will show the value of this isolated portion, yet 
strange to say, the present Government pays but a slight regard to its 
naturally secure position, where a judicious expenditure, coupled with an 
earnest attention to the improvement of one spot, would at once aliow 
how the resources of the country could be again adopted for the ob- 
tainment of vast revenues such a,s it formerly enjoyed, instead of the 
exchequer being kept at its miserably low state from year to year, by 
bard wrung and difficultly collected draiaings, in the shape of taxes and 
tribute, from places separated by tracts of desert from each other, aud 
from people who, confiding in their distance from the seat of Govern- 
I inent and the weakness of the authorities, contribute no more to the 
; State treasury thao suits their taste for idleness and exemption from the 
' visits of the soldiery. In Turkey, more than in auy other country, these 
visits are as dilatory as ineffectual, though for the time theyoccaaion in** 
convenience to the Arab, insomuch as the tribe has to quit its territory, 
which ajone embarrasses a community, for, in addition to the- domestic 
I disturbances occasioned by the movement of flocks and herds into less 
favorable pastures, it frequently embroils the tribe with neighbouring 
families, at a time when harmony should prevail* Thus idleness and a^ 
partiality for the domestic soil on the one hand, combined with the 
absence of foorcHe in the constitution of the Turk, and a want of ethi- 
cal knowledge in the government of states on the other, forges a politi- 
cal link of union which, however corrupt, maintains the chain unbroken, 
though most galling from the necessity which gives rise to the mu- 
Jtual dependence., Were the present Pasha but disposed, the Dijeil 
would be easily opened to its former extent, and the small tribes, 
now annually in a state of starvation around Baghdad, would glad- 
liy avail themselves of its protection to people the spot ; not for this 
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rttison would the locality be unregarded by the capitalists of the I 
place ; und iu a short time we might hope to see its deserted towns 
restored, and its minor irrigants re-opened for the encouragement 
of the few industrious agricultural families that are met with. 
£xample would then work its effects ; population would increa^te ; and 
a moderate taxation, exacted with strictness and impartiality, would 
soon sweU the exliausted rerenues. Security of property must, how- 
ever, be first guaranteed by the strong arm of the law, and the existing 
corruption in all classes, and in all offices, must be gradually eradicated. 
A small place like this, amply surrounded by water, is a fit spot for the 
introduction of improvement, and I feel confident of its progressive 
character, if some enlightened Pasha would devote his energies to the 
task. He must, however, combine in te both statesman and soldier, 
freeing himself in the first instance from ayarice and pride^ those great V^ 
vices of Turkish national character, and like Peter the Great, must de- 
vote himself entirely to the task of regeneration. A lamentable want 
of energy in the present ruler precludes a hope of this for the time ; but 
while recording this failing, it is but fair to state, that the vicious 
stumbling blocks to amelioration and improvement are alike absent in 
h'ls character, which, while noted for good nature, is remarkable for 
taciturnity, and a child^like simplicity of manner. The capital of the 
Dijeil district is now represented by the miserable village of Sumey- 
eheh, * enveloped in a date grove, the first on the West side of the Ti- 
gris, above Kathemein. It numbers at the present time about 200 mud 
tenements, inhabited by cultivators principally who are of the Shiah 
sect of Mahomedans. It boasts of a mosque and " serai," f the mina- 
ret of the former being a stunted pillar fast falling to decay, and within 
ayear, in all probability, will be numbered with the things that have 
been. The date-trees, formerly so thick, are now few and far between, 
ttid year by year are decreasing from the pervading neglect. Some 
enclosures surrounding the village, courteously styled '* The Gardens/' 
boast of a few pomegranate trees, which are nearly hid from the pas* 
lenger by the great height of the mud walls that enclose them. These 
speak of the character of the Sumeyeheh people, who are reputed 

* l£kuut>^eaeli, i am iucilued to think, scauds upuu the Bice ot tiuw&iua. 

Y t Serai OV " palace'* a Persian word in common use both by Arabs and Turks/ H is 
applied also to any mansion, however small, in which the chief of a town or district resides. 
The pliice in question differs only in its construction Arom the rude dwelling! around, in 
aavlog t||e doorway and one room only built of burned bricks. 
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admiraUe iliieves/aiia bovet, in no ordinate decree, i\ie pt^'perty of 
their neighbours. Its population is composed of seyeral tribes ; among 
others, fixed residents frointhfij^astoral and agriouUural families of the 
^ Khasrejy the Was^n, the Babilin, * and the S&fi^eh— who here, ad 
sehbmatics, enjoy unmolested the opinions they have imbibed. 'Like 
ail otherlandsin this part of Turkey the district is annually farmed 
to the highest bidder, who, without reference to his abilities andcharae- 
t^y becomes at once in his own person proprietor and farmer, tax- 
gatherer and assessor, as well as magistrate^ jury, and sometimes ezecu- 
I tioner,in all cases but tliose of life and death. The present functio- 
\jkMi/^ nary, or Zabit f as he is termed, is T&hir Aga, a descendant of one of the 
Jj^ ^ old Baghdad families, and has held the district for two succeviveyears, 
contracting to pay to the State in this period the amount of forty lacs of 
riege Piastres, a nominal coin, equivalent to a sum of £877 sterling. Here 
. then is a district that encloses pprhaps an area of 200 square miles, of the 
\ fineetalluvial land,*— than which, I believe, there is none more productive 
—and surrounded on all sides by water— paying about £4 10s per square 
mile, which, instead of an iron plough, so soft is the soil, requires only 
a pointed piec e_,Qfjyood to turn up its surface for the purpose of the 
cultivator. The water too, flowing from a higher level, needs only an 
excavated path to traverse it in its whole extent, with no other 
trouble than that of keeping the aqueducts clear to render the irri- 
gation complete at all times, and yet no heed is taken to the re-open- 
ing of the Dijeil Canal, whose wire-drawn streams can now be stepped 
across by a boy at Sumeyeheh, while in by-gone times they swept 
onwards through the lateral ducts, even in brooks some yards in 
extent. 

On leaving Baghdad the Pasha had kindly furnished a letter to the 
Zabit of the district, *^ who now invited us to take up our abode in 
the ** Serai," the best accommodation the miserable village afforded. 
Declining the intended courtesy, however, we selected a flat sward 

* The laleDr. Bois mentions fchese people id his journey to Al Hadhr, noticed in the J&ur. 
£. O. Soe.t M the descendants probably of the original Babvlonians. The only 

1 information J could obtain regarding them was their haying originally come from the 
neighbourhood of Kerknk. The name is recognised by the Arabs as an ancient one aftd Its 
possessors are no doubt in some way connected with the original stock that peopled the 
Fourth Climate, as the ancient Persian geographers denominated the Land of Babel. 

t Zabit ^^^ signifies a ** master** or ** superior," and is used in Turkish Arabia to 
denote the ** chier of the district ; he is generally also the proprietor or farmer of the soil. 
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oa thesldrt^fOf the vUlage^ whore we a|; least could k^liaje i^e pu^ 
air of the dd«ert ii^teiad of the aQcumujIated odpl^^ of i^ cow-^piia^ 
^ataUe-^tbe apairtqaenta generally approximate to the Aj;a^rVillAg^ 
dfa«iiiff'4*ooii^ whidb. m itse1f» if not of impure Augeai^ stamps ^ a^ 
crowded wUh Ipviog specimens. o£ inferior zooIogy» aa tQ, leadr to 1^ 
belief of yoor having stumbled by accident into ai^ entp9^1ogic4 
miMevm^ and were doomed to sufifer for the mistake a personal ii^trp- 
doolion^ net tOf but of every littte member comprising th^ como^i^iutjt 
for you are assailed on all sides at once. I had often tl^^ugh^ ^4<^^ ' 
thai the Arab generally was the greatest idler in the creatipp.^ but 
Bore than a casual glance has since convinced me pf my ^rro^ ; ^ . 
these tormentors of his race, which Nature has aviply provided^ afford 
him a constant occupation. It would be matter for speculation, perhaps, 
to eonaider how far this has interfered with the performance of i^orl^s 
of more general utility, but as the night is waning and my cpmpa^- 
niona ahready buried in the oblivion of sleep, I will let these tho^ghts 
take tlie same course, while I stretch myself out in the attempt to 
follow them,— >first, however, examining my instruments for to-morrpw*s 
journey, for my late reflections are due to the slow passage of Sjrius 
(ooniffsna^om) over the meridian of my carpet, spread true East of 
Sumeyeheh minaret, which consequently is in the same latitude. 

The following morning (inarch 24th) being anxious to obtain a good 
set of bearings, after sounding the people with respect to the proprie- 
ty of ascending the minaret, for this purpose I set off for the mosque, aud 
from the broken gallery had a good view of every remarkable object 
m the vicinity — not, however, without imminent risk of a broken neck, 
for a ledge of brick about two feet broad, without protecting sides, 
alone conducted round the summit of the minaret, and i^hus compelled 
me to proceed, as bearing after bearing was taken, with my back 
agdnst the upright shaft, and a clear drop of sixty feet into the court- 
yard of the building below me. It was a ticklish task, and I was not 
lOrry when it was completed, and merely mention the circumstance from 
the sensations. I felt according with what 1 had before heard, bift 
eoidd never comprehend. On this occasion an almost irresbtihle 
dttire seiised me, not to precipitate myself headlong down, but 

t Set Ajppoadix L. 
t See Appeodiz M . 



78 OOkliAllbBR F, JONKdk 

mMM&ng I ednnoit describe that was almost akiti to it. It may hav^lttoeii 
partial ^ddiness, but I was aware it required all my presence of mittd 
to keep the borrbr of the fall, the restraiaing thought, foremost in my 
nUemory. I verily believe that had I allowed the sense of impebdiug 
destruodon t<> escape, the former impulse would liave predpitated me 
Into space, the next instant to fall a corpse on the flags below. FeN 
haps the circumstances of knowing there was but one door, and that I 
had already proceeded half the circuit of the pile from it, and out of 
sight of my companions, tended to claim me at the height I was. I even 
direaded to lean too hard against the shaft for fear of recoiling forward, 
and went along sideways in this embarassing position^ until 1 made 
the circuit of the building, and caught behind me the lintel of the low 
door- way. Certain of being safe, these almost overpowering thoughts 
at oiice left me ; but I never reflect on the outward position I was then 
ih, but the same thoughts, in a less degree, will intrude upon me, though 
I never experienced the like sensations before, in many similar positions^ 
abd may never do so again, I leave it to others to account for the 
singular feeling, for I am unable, though inclined to attribute it to some 
unknown but morbid state of the stomach at the time. My impression, 
however, is that many reputed suicides have resulted from similar af- 
fections on the brain of individuals whom, perhaps, of all oth^ers, may 
have been most unlikely to commit self-destruction ; nevertheless, the 
press in m^ny cases would teem on the following day with previous 
facts corroborative of the hallucination that led to the attempt, while, in 
reality, the intellect of the suicide may have been perfectly sound to 
within a few moments of the catastrophe. 

Soon after our return from the spot which led to the digression, the 
Z&bit of the district favored us with a visit, and at the same time pro- 
vided a sheep, firewood, and other necessaries for our entertainmeht, ft-ee 
of expense, in accordance with the established laws of hospitality. 
These we were not strictly entitled to, for we had declinied his proffer- 
ed civilities on the previous evening, principally from a distaste of the 
custom which, among Turks, is generally made at the entire expense of 
the poor, or at much less a cost than the value the articles are priced 
at. We found our visitor agreeable enough, though at first he wished to 
c(Mivey an idea of his importance by a taciturn gravity that sat but ill 
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ttpwi him. Sodh aware, however, from the style of his roeoptioii, th«t 
his inflated manner was inappreciateil,';he became affable aoid coaver* 
sant. He informs us that the clearing the canals cost him a sum equal 
to £500 before he commenced farming the land to the tenants, and 
the f igHs has not yet risen, as usual, to render them effective. The 
sum looks small, but when the size of these petty irrigants, cut through 
a soft alluvium as they at present are, is considered with reference to 
the amount of profit, after paying the purchase-money, it is reckoned a 
great outlay, and a dead loss to the proprietor, who this year is other- 
wise unfortunate, there having been a deartli of rain throughout the 
season. Furnishing us with a guide, and letters to the chiefs in the 
Sorth of the district for our reception in their various localities, he 
took his leave, and immediately afterwards we were called upon t6 
give the customary donation to the bearer of the edibles sent for our 
consumption by the chief. This donation is generally made with re- 
ference to the value of the presents received, which in liberal Turkish 
houses is bond fide the perquisite of the servant bringing them ; among 
pablic functionaries, however, of this class, the owner, as in this case, 
considers himself fortunate if he is selected as the bearer, for he meets 
with a return for the forced hospitality of his master, who doubtless 
is equally pleased at the finesse he had displayed in obtaining a cha- 
racter for generosity without detriment to his own pocket. With Arab 
tribes of any pretensions to caste, the act of feeding the dependants is 
considered as an insult ; indeed, among the Bedoins, the lowest followers, 
having the character of the tribe for hospitality at heart, will not accept 
it, for, thieves as they are by profession, the money thus earned would 
be deemed a pollution ; with the Turk, however, it is far different ; men, 
of the highest class even, not unfrequently resort to this plan for pay- 
ing a numerous class of retainers whose sole gains are the received 
fees of guests fed in their master's house upon forced meats, often 
enough levied at the command of the seemingly generous entertainer. 

Shortly after the noon observations for latitude had been obtained 
we left Sumeycheh, under the conduct of Husseyn, a new guide, and 
keq)ing a course of N. by E. generally passed over deserted beds of 
cultivation, and ruined walls, that proclaim the abode at one time of an 
este&sive community. The ground, however, was arid and parched, 
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though irtrersed widi miiUNr branches of the D|)eU, whseh, noi many 
years previoudlyi had been open, bat were now dosed. la an hoar 
and ten minutes we came to the deserted villages* called Wlaan and 
Safiyeh, from agricultural families <^ these tribes formeriy inhdbAting 
I them. These stand upon the site of an anoient town * which encomr 
I passed a quadrangular fortress, of great apparent antiquity, whose re- 
i mains, worn down to a high tumulus, similar to the strongholds seen 
in ihe plains of Shahri-zur,t are quite distinct, having a deep hollow in 
the centre that evidently marks the side of the well from whence its 
garrison derived the supply of water in times of strife and confusion. 
[I It is now called Al-Hyr, | and nothing is known of its history at pre- 
sent either directly or by tradition. NNW. of this position, a mile 
and a half distant, we came upon the well-known line of an ancient 
canal, of considerable size, stretching from the N£. It can be traced, 
in a durection of 240^, to the old bed of the Tigris. It was recognized 
instantly as a branch origiaally emanating from the Katul-al-Eosr&wi, 
the large conduit now on the other side of the great river. The 
Tigris indeed, by its irruption to the East, separated this and many 
other similar branches from the trunk-stream, causing universal de- 
struction at the period. Tlie guide erroneously styles it the Nahrwan, % 
though the name is conclusive of its origin. Its singular position, 
lopped off it is from the great artery, and standing immediately 
to the West of the small dry bed, called Shatayt, shows that the 
latter water-course is of comparatively recent date : we can see its wind- 
ings about a mile North of our present position, and about the same 
distance to the East, where it severs the canal. Proceeding onwards 
in a line of North, as near as possible, in ten minutes we crossed the dry 
bed of the Shatayt, and in an hour and five minutes beyond, the broad 
stream of the Tigris was gained, immediately to the West of the 
opemngi or depression rather, § from whence the Shatayt bed^on the 
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^ f I have described some of these, at length, in a narratlye of a Journey through parts of 
. I ^ ^Persia and KQrdi«tan. See 7\xms. Bomb. Geo. 8oc. for 1848. 

iyifi" I t Tb's name, I belieye, is sometimes applied to the old Persian fire-temples. There may 
" r I I have \>een one on this bite in the Sassanian period. See also Appendix N. 

§ This opening of the Shatayt will be found noticed by me on a steam tour on the Upper / 
Tigris; Bin^. A8i(U. Jowmal, AprU 1847 p. SOS. The stream at times carries away whole j 
fields of oultiration, and joins itself with the waters in the Tarmiyeh Lake. I shoald hare ' 
mentioned, when speaking of Akbara, that the Shatayt had been spanned by abridge, for the , 
remains of a solid stractore are just discornible in its bed that former^ coonected the 
towns on either bank, « 
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formBiion of the new course of the Tigris, in all probftbiU ty —-derived its \ 
oHgin as a stream, only to be closed agftin when the large body of water ^ 
in the Tigris had worked a depth of bed sufficient to contain it. At times 
even now, daring high rises, the Tigris finds its way into this channel, 
and in such cases commits great havoc in the vicinity of the Dijeil, f(X 
many broad water-courses in the neighbouHiood bespeak the nature 
6f the- ravages, and the people also confirm it. 

We had been guided to our present position by the flags oi the 

'Witocris,'' which were distinctly seen from near Sumeyehehy! but were 

again lost sight of a little to Uie North of Al-Hyr, from the depresstmi in 

the eouiitry, which I now think correspo;)ds with the ancient 

debouchnre of the Atheim Biver with the old bed of the Tigris. 

We were sunk in this depression when we came suddenly upon 

a caravan of pilgrims that had, an hour or two before, crossed the Tigris 

en their way from Samara to Baglidad. To pursue this route at all, 

they bad to be well armed. Even as it was, it was evident they marched 

in continued fear from the alarm evinced at the rencontref and our 

Arabs, seeing a party of Persians, were proposing a sham attack to enjoy 

the flight, which they felt assured would ensue on the charge 

being made. I would hot, however, permit it, for the foremost of these 

way--farers were women and children — slung, on either side of their 

mules, in the peculiar cradle-like boxes called kajavehs in the country, 

the men bringing up the rear. When we approached, however, they 

rode to the front, and gallantly formed line on the flank nearest our 

party — each man, seated on his beast, bringing his weapon to the charge, 

ready to '^ present'* in the event of hostile menaces on our part, and 

it was as well, therefore, that our advance was made in a peaceful 

attitude. It was apparent at once that these Persians were trained 

men, for flnding a European at the head of the suspicious strangers, 

their confidence was restored, and lowering their pieces, we passed 

under a salute given in military style with the hand : a few minutes 

afterwards we exchanged similar salutations with a body of Persian 

gentlemen, the chief of whom was, I heard, a military Shahzadeh, or 

prince of the blood-royal of Persia, who \Tith his relations and family 

were proceeding on a devotional tour to the various shrines of the 

martyred Im&ms of his faith in the country. It is strong parties such 

as this only that can take advantage of this short route between 
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Baghd&d and Samara. la the deep bight of the Tigriflf South of Khaa 
Dhol6yeh, a ferry b established for crossing the river, and the road dis- 
tance thus occu^fist^(wenty*tbree hours ; whereas by the Eastern route, 
tlirough the Kli&lis district, it is generally a day longer. The position 
of tliis ferry is a well-defined geological limit, for here we have the 
last shmgle isbinds in the bed of the Tigris, as it proceeds Eastwards, 
and the bottom changes, from the hard superimposed strata of the 
tertiary tracts to the muddy alluvium of the plains. 

March 25th. Leaving the party encamped alongside the steamer, I 
set off this morning, with a few people only, to examine the locality ; 
first proceeding at a smart canter to a conspicuous tomb known as 
8yed Mahomed**, * standing on the pluin between the old aiid new 
courses of the river. Near it is a deserted Kh&n or caravanserai, built 
for the accommodation of pilgrims, but like most works of the kind, has 
been abandoned since the route has become dangerous. The tomb 
itself is a plain-domed building somewhat lofty, and has attached to it 
B place of prayer. The facade stands out from the building itself, and 
is not an inelegant piece of architecture, being three vaulted sections 
standing on a brick platform : the centre one supporting the doine 
is the highest, and a doorway opening at its back leads to the cemetry 
within. The face of the building b purely Saraoenic, executed in a 
very neat style of brickwork, and on the entableture surmounting the 
centre arch, the words " Ya AllGih f O God ! « Ya Mahomed r O Maho- 
med ! and '< Yd Alt !" O Ali ! are neatly inscribed by blue enamelled 
tiles that have been inlaid in the structure : the first pious ejacula- 



* It mftrks the last resting-place of another member of the nnfortunate race uf AU. 

Sved (lord) Mahomed was the third son of Ali bin Mahomed al Juwad al Aakeri, the*teoth 
Imam, brother of Hassan al Askeri the eleventh, and uncle to Al Mehdi the twelfth and last 
Imam. The two first accompanied their father, the tenth Im4m, from Medineh on his journey 
to Samara, then the recently-formed capital of M&tHSsem the ei{;hth khalif of the house of 
Abbas, which place was appropriated as the residence of the Im&m, while under a strict 
Burreillance by the enemies of his family. 

Samara was destined afterwards to become the burial-place of the tenth and eleventh Imims, 

Vwho were supposed to have been poisoned, and the spot where the twelfth is said to have dis- 
appeared from the earth to re-appear at a future time as the Mahomedau Messiah. The tombs 
are annually visited by hosts of devotees of the sect of Ali, and are nnmed ** Al- Askeri" after 
the title of the family. I am at present unable to learn the reason of the Syed Mahomed's 
tomb being at a distance from the rest of his race, but suppose his death to have occurred 
while en route to the place of imprisonment. Oa a clear day, however, they are in sight of 
each other, being abuut 20^ geographical miles apart. This mausoleum must now have ex- 
isted upwards of ten centuries, as the family reached S&tnara about.2l4 A. H> For notice* of 
this family see D'Herbelot, Biblioth. Orient. 

A sketch of this tomb, presented by my friend Mr. John Taylor, will give a good idea of the 
edifice. It accompanies the paper— see Appendix O for the bearings taken from Syed 
lAfthomed, which position is itself determined trigonometricallyi with reference to thepl^es 
Situated North of it as far as D6r, by my survey of last year. 
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tion being pla<5ed over the apex of tlie areli, supported by the others 
on either side. The building is enclosed within a square outer court, 
having cells in its walls fbr accommodation of the visitors. 

Leaving Syed Mahomed, we next directed our course to the East- 
ward, towards some high mounds situated near tlie height spoken of 
before ; about half way we crossed the bed of the Shatayt, which 
extends to the SW. It is distinctly traceable, and must have, for some 
time, held a considerable running stream. On gaining the mounds we 
found that five large canals ^had diverged from the spot in ancient 
times, the main one evidently the feeder coming in a perfectly straigh t 
line from oV, This arm was subsequently followed to where the 
great irruption of the Tigris severed it in two,* about a mile and a half 
from this spot, its continuity being found on the opposite side of the 
river directly derived from the Katul-al-Kesrawi, and is positive 
evidence that the country now" on the West of the Tigris, as far as the 
modern Dijeil, was cultivated, in its fullest extent, by means of the 
royal conduit of the above name, which Indeed, contrary to my former 
opinion, must have received into its b ed t he greatest portion of theKJA- 0^ ^ 
Tigris itself, otherwise the Katul and Nahrw^ combined could never ' ir ^^ 
have supplied so many large veins, and at the same time have main- 
tained their own character, as artificial fluviants, of depth and rapidity, 
through a country two hundred and fifty miles in extent. The 
breadth and extent of these derivatives alone are very surprising, and 
now impress me with a much greater idea than I formerly had of the 
magnificent works designed by the earlier monarchs of Persia, so as to 
reap the fullest benefits from the rich soil of the province. 

Being now enabled to determine my positions from time to time, in 
consequence of having known points in view, ascertained trigonometrical - 
ly in a former year, I was in a measure independent of astronomical 

* The road-book kept exhibits the exact times from place to place, as also the bearings 
Uken and courses made in the intervals of times. These are not shown in the narrative, as 
thejtdnd fcu confuse, and at all times interfere considerably with the reading. Tiie principal 
pbints are noted in the Appendix, w ith detail of the observations made at them. The filling 
in therefore is on\y shown on the map, to prevent prolixity on a subject which is always 
more or less tedious; in fact, terseness in the geographical description of a country that lias 
MMn so inaiur changes, each partially marked on the map of nature, is almost impossible, 
eipecialty when such little incident is met with to relieve the monotony of wandering from 
<1*7 to day, over a wilderness of ruins alternately varied only by arid fiivl deserted plains. 
The amount of desolation indeed, is the single source of interest, and to a reflecting mind 
ia, in itself, a treasury of history which though hard to docypher from the feeble light with 
which it is surrounded, yet calls for more than a passing* remark of its superficial character, 
which generally offers so much sameness as to weary the mind that attempts the description, 
in the same way that the eye falls upon the monotony of the view. 

See Appendix P. for the bearings at these diverging canals. 



84 



COMMANDER F. J0ME9. 



/ 



observations^ and therefore, left the clironometer which I had hitherto 
carried on board the vessel. Mounting shortly after noon, we resumed 
our examinations of the country in a direction of SW., and in an hour 
and ten minutes^ having kept the windings of the Shatay t bed on our 
left, we reached a tumulus similar in all respects to Tel Hyr and, like it, 
evidently the remains of a fortress that had been surrounded by a 
town of some extent. The plain in its neighbourhood is strewed with 
brick and pottery in every direction, and the line of an ancient canal, 
just visible in the soil, shows that it was supplied with water from a 
duct of the great Katul, although the large dry bed of the Tigris, as it 
ran centuries ago, flowed close to its walls, a curve of it inieed wind- 
ing half round the base of the mound. The ancient bed is here very 
well developed, being fully as broad as the channel of the present river, 
its windings exhibiting all the characteristics of a first class fluviant, 
so that it cannot be mistaken for the course of a minor stream. Tel 
Aabr, as this ruin is now called, doubtless marks it as the position of a 
ferry or a bridge in olden times. * It is certainly ancient, and has tlie 
remains of a well in the centre, for use in the event of siege. On ap- 
proaching the mound, we rode forward at a smart canter, showing 
ourselves suddenly on the summit, to the great dismay of the inmates 
of a camp of Majummah Arabs that was pitched at a little distance on 
the other side. The women and children at once made off, leaving 
their tents and all they possessed to our mercy, if we had been intent 
on plunder. We had as usual been mistaken for a hostile party, from 
our abrupt appearance on the mound, and it took some time to eonvioce 
the runaways of their error so as to get them to return. The men 
were mostly absent, or so much alarm would not have been shown, f 

We now descended into the ancient bed of the river, and crossed to 
the West bank, which is of more elevation than the other, the country 
here bearing a different aspect altogether from what it has on the 
Eastern side of the course of the old stream, where the plain is a soft 
friable alluvium instead of a hard frebbly surface such as is now seen* 
It is evident this natural dip in the land had originally been the 
barrier of the Tigris to the West, perhaps from the earliest times, it 
being conducted into the low country this way on the same general 



* Aabar, a " ford," or place of crossiDg. 

t The bearing at this spot will l>« found in Appendix Q. 
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course as it is observed at the present time to run in, North of Samara 
and Tekrtt, From the windings of its bed in this part, it is easily infer** 
red that the stream had in a measure issued from the confined gorge of 
its own making that had restrained its impetuosity in the more elevated 
and rocky regions, and the curves all tending to the East show the line 
of least resistance to have been in that direction. This weakness in 
my opinion ultimately led to the great irruption the river has made 
to the Eastward, perhaps from a shoulder of the rocky superstratum, in 
the neighbourhood of Qadesiyeh, having suddenly given way under 
tlie pressure of so large a body of water,- constantly impinging upon it 
from the firm and more elevated cliffs of a hard sandstone region 
which opposes itself as a barrier to the West. Along these the 
Dijeil Canal has been excavated, its banks being at times within a 
few yards of the ancient bed of the Tigris, and at others not half a 
mile distant, while below, in the neighbourhood of Sumeyeheh and 
Akbara, it would appear that the waters of the canal, having attained 
the level of the plains, were actually led into its channel. 

Continuing along the bank of the old bed of the Tigris — now well 
marked either by cultivation or by the growth of an indigenous brush* 
wood— we reached the mounds of another fallen city, equally extensive 
with Akbara, and exhibiting the same masses of prostrated buildings 
covered with slag pottery, corroded coins, and scorisB, as are obser- 
vable at that place. It occupies the space contained between the old 
channel of the Tigris, and the modern Dijeil. A few years ago a lofty 
minaret stood in the deserted city, which is named Harbeh by the mo~ 
dern Arabs ; its pedestal is now all that remains to confirm its Mabomedan 
origin ; I am of opinion, however, that the foundations of this town are 
of greater antiquity than this era,- not only from the images of animals 
formed in terra cotta, which are found broken among the mounds, 
but from the appearance of an extensive platform of antiquated brick, 
>Hch is seen a few yards to the West of a venerable tomb * known as 

* The accompanying sketch of my companion Mr. Taylor represents this building only 
different from other mmor Mahomedan tombs, in having the grave within diagonal to the 
sqaare of the walls enclosing it. The sepulchre as usual points to the Keblab, in a direction 
of 8W. while the walls of the tomb run in a line with the cardinid points. My ignorant guide 
can give me no information as to the history of the occupant Syed Saadi, nor can I learn the 
reason for the fantastic position of his resting-place. The bearings here are notified in 
Appendix under R. ; the original of the two horned human heads in terra cotta, represented 
Among the devices accompanying the paper, was obtained on this spot. 
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Syed Saadi, situated on a double mound formed by a quadrangle within 
a circular camp that in itself resembles a ruin of an earlier date. The 
lines of very old canals too nre seen which passed over the site when 
they derived their water from the Tigris as it flowed contiguous to the 
town. During the Khalifate^ however, the Dijeil supplied its wants in 
this respect, and it is not unlikely indeed, as I have said before, that 
to this and the other cities, bereaved of the river by the great change, 
the Dijeil owed its existence as a canal. The head of it leaves the 
I Tigris in the neighbourhood of an ancient town called Istablat, or " the 
stables" named thus, I believe, in modern days from tlie regularity of its 
streets which are disposed as a chessboard, in Arab opinion more re- 
sembling the stables in which horses are kept. Here the depth to wldch 
it was excavated, seen particularly at the ancient mouth opposite to 
Qa<lesiyeh, compared with the low banks not twelve miles lower down 
at HarbeU, is convincing proof of the great inclination the country takes 
in its change from the tertiary tracts to alluvium. 

I can glean but little of the early history of the Dijeil Canal at pre- 
sent. The Arab geographers * that I have by me — Abulfedah and Ibn 
Hokal — ^just name it, the former as a canal abounding in towns and 
villages, the other among a catalogue of places on the Tigris, without 
any information beyond the general concise expressions that I have 
copied in a subsequent page. Its character howpver as a canal, so late 
as 629 A. H, or in A. D. 1213 can be read at Harbeh in the 
present day. At that time it rolled onwards in a niiiguifioent stream, 
50 yards in breath, and of a proportionate depth, but would appear to 
have been without any permanent bridge until the enlightened Klialif 
Mastansir B'illah f erected tlie work which the acconipaying sketch 
represents as a specimen of the architecture in vogue during the decline 

* At the present time, so impoverished is Baghdad in learning, and in every other respect, 
it i« impossible to procure information on geographical subjects, nor indeed do the old works 
exist though it was once the academy of the East. 

t Mastansir B'illah was the 36th Khalif of the 'Abbassin family, and succeeded his father 

Takir, being proclaimed sovereign in the year 623 A. H. He was celebrated for his great 

clemency and liberality. To him also authors ascribe the erection of tlie magnificent college 

whose ruin still remains remarkable for beauty of construction in Baghdad, and which bears 

his name. He is said to have erected many edifices of this kind, and the patronage he ex. 

Mended to learnine and science in general whs universal. The wealth of Baghdad in his day 

was immense, and in addition to the enormous revenues, there were treasuries heaped with 

gold and silver that had been accumulated by his ancestors. He thought only of expending 

• them tor the public benefit in the improvement of the country. In the latter year* of his 

.. Klialifate the storm that had been brewing to E. and N.E., under the MoguU and Tartars, burst 

I upon the provinces of the Klialif, but his capital was yet too powerful to be attacked by ill 
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of the Khalifiito : it is most interesting^ for of the few existing vestiges 
of these powerful princes tliere is not one-half s«> perfect or more 
elaborate in finish. It is built on Saracenic arches, having three minor 
arched sluices or ways intermediate with them, — the wkole structure 
being composed of fine kiln-imrnt bricks, of a large size and great 
neatness in fitting ; a paved way, now in exeelleiit repair, of 1.90 feet 
in length, 43 feet 6 inches broad, protected by solid parapets 8 feet 
high, led directly from the Town of Harbeh into the open country of 
Mesopotamia to the West. Between these parapets and the apices of 
the arches on either side of the bridge, occupying its whole extent, is 
an elegant Arabic inscription in relief composed of separate letters 
of brick neatly let into a frieze-work tablet, enclosed within an orna- 
mental border of great taste and beauty. That on the SE. 
face of the fabric commences with the usual invocation to the 
Supreme Being, and goes on — after reciting precepts from the 
Koran continued in four verses extracted from the Surat-al- 
Hadieh, Surat-al-Amran, Surat-as-Subhan, and the Surat-al-Kehef, 
— to saj', that * The bridge is consecr. t >d as a pious work (o God (agree - 
able to the sacred words — the reward for good works will not be 
forgotten in those seeking for the paradise of Tardusi, tlio prepared \\ 
residence for righteous believers) by our Lord and Master the Imam 
Amir-ei^MQslemin (* Commander of the Faithful') the heir to the prophets 
and Marsilin ('apostles') the vicar (on earth) of the Creator of the Uni- 
verse ; the guide to manifest the true path of righteousness," — The 
Arabic original is as under : — 
«iyjJl>ifj iyLaJ\y^]j ^Aa^yi^^^^yi sli \ ^^ 

I J AST* j.^ (^jO >«X**Jt3 J/ f j^ «i^3 lo J li**U^ Li>j3 AJLI I yOjS fj 

dwciplined hordes of the North. Sixteen years after his death, howt>ver, advantage was takea 
of the supineness and apathy of his oon Mostassum B'illah, then Khalif, to intest the city 
itself, tmd after some time Halaku, aided by treachery from wi'hin ttit* walls, made himselt' 
master of Baghdad, and of the person of the unfortunate Khnlif. Tuis was in the year 659 
A.D. The treatment the'sovercign pontiff of tlie Mussulmans received on bis rapture may 
well excite commiseration, though his conduct in some measure deserved it. Ualaku caused 
him thathft'1 seldom been seen by his subjects (so great was hi'* pride tliat he wore a veil on 
passing through the streets to prevent profan»ition, as he deemed it, by the gaze of the multitude ) 
to be sewn up in thick f>'lt to which ropes were attached for the^ purpose of dragging tlie 
unforrtanRt« monarch through the streets of the city. He thus met a lingering death, and wih 1 [ 
him ended the Kha ifate and tlie royal dynasty of the Abbassin, which had lasted, without 
intermiseion, a period of 521 years, iu thirty-suven direct successions. fSee BibUoth. Oriental. ' . 
of D'Uerbelot.] 
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c^3/ t5'^i<^i*3Ai;(^i b^ i^jix4.i\i^iaisih «aausj f;^:^ ^4*^ 

The legend on the NW. face is commemorative ot the name, titles, 
and genealogy of the Khalif, Mastanslr B'illah, and like most royal deeds 
savours much of self-adulation and pomp, at a time too when the faded 
glory of the Khalifate was on the eve of setting for ever. It contrasts 
strongly with the concise forma in use among the early successors of 
Mahomed, who used generally the simple but expressive distinction of 
Kkalif ouly, with the addition at times of" Commander of the Faithful" 
as descriptive of their power,* The lapse of six centuries however, 
as in other barbarous states, had worked a great change in the 
primitive habits of the race. Humility and great abstemiousness, 
the characteristic virtues of the early Arab reformers, had been lost 
in the pride of conquest and possession, to be succeeded by arrogance, 
luxury, and princely display, that subsequently led to their overthrow 
and degradation* The following is the legend on *the N W. face of 
the bridge f : — 



• The address of the letter sent by the celebrated Hassun-ar-Rashid to the Roman Em- 
peror, is a specimen of the laconic and contemptuous style of the early Mahomedan sovereigns. 
It ran thus,— ** From the Khalif Hassun-ar-Rashid tpNicephorusthe Roman dog."— Gibbon, 
vol' 6, chap. 52. 

f I am indebted to the pen of Mri CoIIingwood, of the Indian Navy, for the accurate draw- 
ing of the bridge of Hurbeb. 
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^^jJJl «X4^r« G«3.Ji-. Jfip Aiijl^j Aj U*»j eH ^^j djuJiff AJLm» ^^* 

This is a somewhat free translation of the above : — " He whom the 
Supreme Being has chosen as the powerful protector of the religion, 
to whom obedience is enjoined both in those present and in those at 
a distance,* because of his eminent virtues and the restraints he placed 
upon evil men, — Abu Jafr-al-Mansur-al-Mastansir B'illah, Amir-al- 
Mumenin, (Commander of the Faithful ;) may God establish him in 
his place, and confirm him in the seat that he has inherited, elevate 
him through good deeds to the highest sphere, causing by ]iis enlight- 
ened justice a ray to dawn upon all men, so that through his direction 
a clear path of truth may be evident to all creation, — (son of) tlie 
equitable and pure Amir Abu Nasr Mahomed-al-Tahir, by the direction 
of God, — (son of) that sanctified, pure, pious and sincere Imam,* Abu 
Abbas-al-Nasr-al'din Allah, — (son of) the devout and righteous Imam 
Abu-al-Hassan-al-Mattaki, by the grace of God, Lord of the true 
believers, and the successor of the faithful : guides in the path of 
religion, who acted righteously and with justice. The blessing and 
the peace of God be upon them. Performed in the year Six hundred 
and twenty-nine. • The blessing of God be upon our spiritual Prince 
and Prophet Mahomed, and upon his illustrious descendants/' 

We thus learn that tlve Bridge of Harbeh is now six hundred and 
tliirty-seven years old, notwithstanding the attempts to ruin it by the 
Arabs, which have failed of accomplishment ; a moderate sum would 
render it again effective, but unless the canal were re-opened it would 
be an useless expenditure. As it is, it is the only high road across 
the Dljeil, and at the present time will admit the passage of twelve 
horsemen abreast, — a part of one arch only having been destroyed in 
attempts to cut off the communication with the desert portion of Meso- 
potamia, so as to prevent the Bedoins of the Aniza and Sham mar tribes 
making their forays within the country protected by the stream. 
These irruptions, however, they now seldom try, unless in very large 

* By this is meant the dwellers in towns, and the tribes oi^ the desert who acknowledge 
the Biahomedan supremacy. 
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force, f(a of late the l>n(ige Ims proved a treacHerotis palb to tiiem, 
owing to tlie tribes within, when the cry is raiseJ of iuvasiotiy running 
to the bridge so as to cut off the retreat, which can be easily donp„ 
armed as they are with fire-arms, and having the dry cuts to entrench 
themselves in under the arches of the bridge, where the Bedoin horse- 
men cannot act with sword and lance, the only weapons in general 
use amongst them. The stream of the Dijeil, at present but three 
yards broad in its widest part, occupies but a very small portion of 
one of the arches of the bridge, its channel being cut in the bed of the 
ancient canal. Its attenuated and wire-drawn appearance, compared 
with the original conduit, is in fact a fitting emblem of the deteriora- 
tion the fruitful country has undergone, — the gradual decay of which 
is pourtrayed step by step in the dry channels now existing in the 
original excavation, marking so many periods of its decline from the 
invasion of Hklak(i, when the power of the Khalifs was crushed,* to 
the moment in which we are writing. 

Our bivouac, in the bed of the Dijeil at Harbeb, was a delightful 
one, and as an examination of the bridge would occupy until noon of 
the next day, we pitched the tent on a grass-plat that conveniently 

* The Dijeil was the scene of conflict between troops of the Khalif and the invading hordes 
under Bilaku, a chosen body of whom were despatched to make a diversion on Baghdad by the 
desert route through Mesonotaroia. They were encountered by a detached force of 10,009 
men, whom IVIostassem H'illah had sent to intercept them, under two of his favorite generals 
in all likelihood on the desert side of this Bridge of Barbeb, perhaps, as now, the only prac-, 
ticable spot for invading the territory within the canal. A terrible battle ensued, but was 
attended with no favorable results to either side. In the night, however, the Tartars sue 
ceeded in cutting the dykes of a canal, and in overwhelming the Khalifs forcen in a sea of 
water. Victory was thus made easy to the Tartars, who now overspread the country on the 
West side of the Tigris ; Mhile H&lak6 himself, with ttie main body of the army, appeared 
before the gates of Baghdad, on the Eastern side. (D'Herbelot's Biblioth. Oriental.) The learn- 
ed author has, however, inadvertently I believe, confounded the Euphrates with the Tigris in 
liis notice of this engagement, for he infers the canal whose embankikents were destroyed 
was a cut from the EuphrHtes. It is manifestly an error, and the canal alluded to, if not thp 
Dijeil itself, 1 consider to be no other than the great Izhaki conduit, the most Northern and 
"Western of all the canals that left the right bank of the Tigris, and consequently the first 
obstacle in the way of an invading army coming along that side of the river from the North. 
The error is by no means an uncommon ooe, — we find the Euphrates confounded with the 
Tigris by the ancient geographers, and indeed the present occupants of the banks of the 
Btream in this part, more frequently term the river "El Frat" or Euphrates, than AlD^leh, 
the proper Oriental appellation of the Tigris. "What I conceive to betheorgiu of this error 

will be found a few pages further on. ^-^>^ Dijeil is the Arabic diininujtive of Dijleh. 

The present name Harbeh may have reference to the conflict, for "^ ^^' signifies " battle" 

in Arabic, and any event of this nature, of less import than the change of dynasty which hap- 
pened in this case, is sufiScient eause with the Arabs for the adoption of a new and a com- 
memorative nomenclature* The name, as known at present, I have not been able to find in any 
geographical work, but am inclined to identify the spot as the position of Alkhatireti of the 
Kitab-al.Akalim, from its being the site of the largest town between Ai'Alth and 'Akbara, 
whose positions are known and indisputable. [See catalogue of towns on the Tigris extracted 
from the above work, mentioned in note page 27, and refer to the map for their relative situa* 
tions. Appendix under the letter S. shows the bearings observed ut Harbeh.] 
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offered itself alongside the running water in the canal. After the 
evening meal had been done justice to, a council was held on the route to 
be taken to-morrow; whether we should advance at once over the 
bridge boldly into tlie desert, in search of the Median Wall, — by pursuing 
a course that should cross its line, if, as represented, it should extend 
across Mesopotamia to the banks of Euphrates, — or pursue our journey 
onwards witliin the canal, in comparative security from tlie Bedoin 
tribes, to the^^mps of the Majummah beyond, and there address a 
letter to a Dellim chief, whom we knew was encamped opposite to 
Samara — requesting an escort from the tribe to conduct us to the 
Euphrates, as I had determined on tracing the wall to its termination 
wherever it should be. The difficulty opposed to the latter plan, after 
leaving the bridge, was crossing the Dijeil itself, which has deep and 
abrupt banks in the higher country, and quite impassable unless the Ma- 
jummah would construct a temporary way across the gorge the stream 
is confined in. Danger of being met by Arab parties was tlie objection 
to the former plan, which however had been the mode settled as the one 
to be adopted some days beforehand, but as the solitude beyond the 
bridge- now stared us in the face, the spirits of the party sank, and our 
guides openly expressed their fears of treading on the soil where the 
enemy of his species, having his " hand aguinst every man," is the 
only acknowledged inhabitant. Though the skins were filled for the 
journey, it was idle attempting to overrule their objections, and we 
accordingly, on the following day (March 26th), pursued the route 
along the old bed of the Tigris — which is now abounding in culti- 
vation to the North-westward. A mile beyond Harbeh the Nahr- 
Beled, the irrigant leading to the village of the name, leaves the 
Dijeil, and crossing the old valley of the Tigris where it is plentifully 
distributed, it conducts to the gardens of Beled, where it is finally 
expended. On the ridge forming the West boundary of the bed 
of the old Tigris several ancient canals are seen, which originally derived 
their waters from the river. Lower down they are cut through by 
the more recent Dijeil, but their continuities are distinguishable beyond^ 
in the open country between it and the line of the ancient IzU&kf^ 
Opposite to these canals, on the left bank of the old course of the Tigris, 
some mounds are seen, probably of great antiquity, surmounted by a 
ruined town. These are known as Al 'AUh, another of the positions 
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enumeratod in the course of the Tigris in the Kitab-ai^\kalim. I 
did not visit it, as from a superficial viev it offers, nothing of interest 
whatever. The same may be said of the mounds of Jibhdreh, the site 
of other ancient ruins on the same side of the old course of the Tigrb as 
the previously named town. These we reached in two hours from th$ 
luridge at Harbeh, * but not without difficulty from the steep bank# 
of the irrigating cuts from the Dijeil^ which we were compelled to 
ford owing to their having no bridges across them* Our camels, 
indeed, frequently fell in their attempts to climb them, and without 
being held up by the men would never have kept their footing. Hidf 
way between the ruins of Al'Alth and the mounds of Jibb4reh, a 
considerable canal leaves the Dijeil : it bears the name of ^lastansir, 
and is said to be the work of the same Ehalif that erected the bridge 
at Harbeh. A little to the NW. of it the Al'Alth, another 
branch of the Bijeil that formerly led to the mounds of tiie name, 
is passed, but since the desertion of tire place, the duct has ceased 
to be in operation. The courses of the Mast&nsir and 'Altli emais 
are convincing proof of the old channel of the Tigris having been 
dry when they were excavated, for they lead directly across it. 

On approaching Jibb^reh, the sons of the Majummah sheikh came 
out on horseback to welcome us to the camp pitched in the bed of 
the Tigris, and to our surprise we find their father, the individual 
to whom the Z&bit of Sumeyeheh addressed the letter we haVe, is in 
prison in the village of Beled for a debt incurred by his having stood 
security for a family that subsequently fled. Luckily, however, as 
Englishmen, we are not unknown to the tribe, and keeping the Za bit's 
letter, which in the present state of affairs might have rendered thcfm 
less civil-concealed, we encamp in their immediate vicinity, and are 
soon involved in considering complaints of oppression which are put 
to us to solve, and with which we have as much concern as timt 
unknown but neutral functionary familiarly demominated ** The 
man in the Moon." Not to listen, however, to our hosts— 4is in mo^e 
polite circles wliere the infliction is equally bad— would be rude 



* A t this plNceJibbar eh, the ancient bed of Tig'is and tlie marirtnofthe present course of the 
•tream. in high seasons, are blended in one great dat with ridges of shingle traver«inflr it In many 
par<8. The stj^cam now occupies the East portion of this, having in its progress severed an arm 
(Soutbof the ^l.Ki^lm branch}oftbe great Kaiui Caa%l, whiek again is seen entire a UtUe to 
tlM9ast«f taootini Kli&iBfizrafcjl. The bearings here axe in the Appendijc uoder T. 
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and disoourteou^, and we therefore glean from the sons that the father 
is th« same Ahmecl-atli-Th&hir wlia wais so emelly shot» and deprived 
of both his eyes by some irregular troops of ^Ali Pasha, twenty 
years since ; in fact, the same person so feelingly mentioned by the 
late Jh*. Ross (Jmif. Geo* Soc*,) in his journey to Al-Hadhr. Like 
o«rselves, these worthies had sought the hospitality of the tribe for the 
night, but after being entertained had treated the women of the family 
with indignity, which was naturally encnigh rese^ited by the chief. 
This interference so incensed a brutal soldier that he fired his gun 
into the temple of Ahmed-ath-Tliahir, and from that day the venerable 
old sheikh has not seen ** the light of the sun " as his children expres- 
sed it. He is now I am told nearly eighty jrears of age, and though 
blinded by the licentious fury of a Turk, —the Turkish aQ:ent has no 
consideration for his peculiar sufferings, hi» darkened state and the 
decrepitude of years — but for a sura equivalent to £2 10*, af English 
money, has incarcerated him in the dungeons of Beled. We lent a 
ready ear to the sad tale, and have promised to write to the Zabit in 
his behalf, having in fact good grounds for a friendly interference from 
the Zabit's recommendation of us by letter to a man whom we find in 
the custody of his agent, and therefore incapable af attending to his 
wisiies. A despstch was accordingly sent to Sumeyeheh with a 
request that the blind sheikh might be freed from his bondage, the mes- 
senger being at the same time charged to pay the sum he is detained 
for, if his release could not be effected otherwise. In a few days we 
had the satisfaction of sending the order directing his emancipation 
from prison, received with a note full of unmeaning compliments and 
apologies, but not a hint on the subject of the debt ; — we found, 
however, that our surmises on this head had not been far wrong, for 
tlie person sent to release the unfortunate sheikh was desired to ac- 
quaint the agent of the tender that had been made, with full authority 
for him to accept, but not to demand, the uttermost farthing, in return 
for the liberty that had been accorded. The hint to this effect on the 
part of the agent, with a show of extolling his master's liberality, was 
actually intended as an indirect plan of securing payment, which was 
accordingly made, and it now remains a question whether the sum ie 
shown on the profit or loss side on the state accounts,— -for with the 
latitude granted, and a knowledge of the character of these worthies 
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the Yakeel is doubtless enjoying what is looked upon by all understnp« 
pers as a God-send, in other terms an opening given whereby they can 
enridi themselves at the expense of both parties, and in this respect, 
so universal 'f 8 the custom that but little shame is felt at' such a pro- 
ceeding. It is in fact another link of the great chain of corruption 
i/v'hich surrounds all social relations, whether of state or otherwise in 
this country, and is passively submitted to by the masters,^— for servants, 
as I have mentioned before, have either no salary at all, or it is so small 
that this has become a sanctioned system of reimbursement during a 
term of service.* . - 

. The Majummah were in raptures at the interest we took in the release 
of the old sheikh, attributing our motives to a personal regard for the 
tribe, which of course we did not deny — though we had more selfish 
reasons for conciliating their favor, irrespective of the sympathy the 
treatment of the blind patriarch called forth. In fact, the Dijeil 
was to be crossed on the morrow, and without their aid we could not 
e£fect it. After the messenger had been despatched, and the circular 
tion of the coffee had tended to dispel the remembrance of their 
wrongs, we inquired after the *' Chali," as the ridge which has hitherto 
been identified with the Median Wall of Xenophon is called. We are 
informed that it is close on the other side of the Dijeil, and all par- 
ties agree in saying thac '^ it runs to the Euphrates across the Jezireh,'' 
or Mesopotamia. Here then one would think was evidence sufii- 
ciently conclusive, and accordingly a letter was despatched to Sheikh 
Hassan, a Dellim chief, for an escort to accompany us along its course. 
This tribe is encamped opposite Samara, having come from the bank 
of the Euphrates, — which tliey usually do in the Spring for the sake of 
rich pastures that, in this season, spontaneously shoot up on the high 
grounds here bordering the Tigi-is to the W^^est, After much cross ques- 

* The system has doubtless prevailed, more or leas, from the earliest ages. The Scriitares 

indeed are not wanting in like instances of maUappi opriatioii, and the punishment of 

Gehazi for a similar deception on Naaman the leper is iainiliar to every one. Elisha, however, 

/wasamore sorupulous master than tlie modern Turk, whose hands are red with deeds 

such a8 GehuziN, and it is a consciousneos of ihis defect in himself that allows the mnster to 

connive at tlie acti« of the servants throughout the East. Complaints made on this head 

answer no good pu posp, for the judge, like the arbitrator in the fable, appropriatei* the 

I '^oysier" to himself by way of sei ting the dispute. I was once condemning the laxity •£ 

i the law in this respect in an as>emhly of these people, when one of the knowing ones retorted 

by arguing that the speed with which decisions were arrived at in the East c'id away 

with the anxiety and cxpen-e attending law proceedings in England, where in the end, both 

parties were frequently ruined by the intent inAble dela^ on a matter that had originally 

been of but little value, if possessed by neither party. This wtis a rejoinder I UtUe expected, 

, and confess took me aback tor the time, for in many casea it was but too true. 
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tiomng it was, however, elicited that but few of the Mnjummnh had 
1>een at its termination, owing to their never venturing for fear of 
plunder beyond a certain distance of the protecting Dijeil» and in a 
little timo, by persevering in our queries, we found tiiat but one' old 
man had traced it, on a hunting excursion after antelopes as he said, 
to a distance of four hours from the spot we are in. As an answer ' 
could not be received from the Delliin until tiie evening of the next 
day, we determined on making a partial examination in the mean time; 
Tiie tribe readily agreed to construct a bridore of wattles and earth 
across the Dijeii, and a couple of the Sheikh's sons volunteered to 
accompany us on our examitiation, though the old fellow stoutly re- 
fused at any price to be of the party, saying that he was too inactive to 
venture now on the Bedoin haunts, though he had laughed at their 
beards pretty well in by-gone times. 

March 27. — Leaving the dromedaries and instruments with the 
more inactive animals, servants and tent, to proceed to the hridge at 
Harbeh, where I proposed returning by the desert route in the evening, 
we mounted, though personally suffering much pain, having ir.cau- 
tiously reclined on a penknife which was placed open upon the carpet, 
and thus received the entire blade into tlie sinews under the knee- 
joint. Eecrossing the Alth and Mastansir canals we skirted them to 
their junction with the Dijeil, the spot from which they emanate 
being exceedingly high and affording a good view around. * To the 
West there is no sign of hahitation, nor a living being to be seen, but 
the works of man lay extended as far as the eye can embrace. The 
lino of mounds running perfectly straight in a direction of 206^ is 
pointed out as the Chali Batikh, and is the ridu:e that has hitherto been 

* The Dyeil CHnal liere takes a smnll curve to the East, sweeping round a high mou d of 
wrth| which I have little doubt marks the - it<- of some position of antiquity . On it now stands 
a M-i>oniediin tO" b, named, Khathr Ely&9i one of the many of V is name that have resting. 
pla0M noted !•• the country. I have httie liesitntion in pronouncing this quadrnuflriilar mound 
M muneeted, peHiapA in remote antiquity, in sora«* way with the mounds of Jibhareh ezactl/ 
fteinir it on th opposite side f the old bed of the Tigris. 

ftefer to Appendix under u. fnr the bearings 'aken on these ehvated rooundi which, an- 
ri«nt1v, were washed by the Tigris when it flowed in its old bed at thi-ir lia«e. 1 shall a.aia 
•Unded to this spot in consideritnr the pos'tion of the grent d m across the Tigris. 

The present name Chali Batikh \9^ in my opinion, a cor uption for Chali Batilch. The 
tnkword lam unable to give a dervation of unless the rampart and ditcn resemble iha 

Pertiaa C£' ^ or hollow way. made use of by weaTers for placing their feet against when at 
work. It is evidently a Persian word ;— the latter term Batikh with the ignorant Arabs hat, 



donbtlees, uanrped the less known, but expressive word 



^•» •• 



a name generally in use among 



I 



r0^ 



Arabian authors for marshy and gravelly tracts of ground where waters collect from higher 
iMdi and to this phtce strictly applicable, as Vfill be seen when describing it. 
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eonsidertd by modern geographers as the Median Wall ; but its ma* 
terials in no tray answer to those of Xenophon's description in the 
ifna5am, being nothing more than a ramp or high dyke composed of a 
hard pebbly soil thrown up on one side (the South only) from the ex- 
cavated trench at its base. Its NE. end was originally connected 
with the great mound on which tlie tomb stands mentioned in note (*) 
of the preceding page, but the Izh4ki canal, in a later a^» has aevered 
the ^* dyke" from the great ruin, in its course to the SE. 

The Izlidki itself of the ample dimensions of other ancient arteries 
runs parallel in this part with the modern Dijeil, just ab >ve the con- 
nexion of the rampart and canal ; but while the Dijeil is led in a 
curve to the East of the ruin, tlie Izhaki, as straight as an arrow, here 
passes it to the W est and traverses tlie country in a direction of 63*, 
The alignments of a hrge town arealso seenin rectangular lines of white 
inound§» now raised only a little above the level of the country, im- 
mediately to the right of the Clinli. These mounds are termed 
Kh«yt-al-Abfad by the present occupants of the territory, from their 
white appearance. They embrace an area of considerable extent, 
one angle of the walls just touching upon the trench of the Chali 
Batikh. The appearance altogetiier points to the locality as being 
formerly a very populous one. Our party, as far as its knowledge 
extends, agree on its antiquity, referring the works to the days of 
Nimriid, and in the desire to convey information — suggested partly by 
their own ideas, partly perhaps by erroneous and simple traditions 
not worth recording, — proclaim, in addition to a surprising ignorance, 
\ an absence of all interest in anything relating to the history or the 
' common geography of the neighbourliood. As we scanned the coun- 
try around, we heard them even confounding the great rivers themselves, 
)) by calling the stream flowing at their feet by the name of ** Al-Frat," 
1 the distinctive title of the Euphrates— nor afterwards, when corrected 
on the sutiject, would they refer to it as the Dijleh or the Tigris, 
\ hal)it having confirmed them in the use of the term " El-Frat" though 
I when argued with, they readily enough acknowledge th«'ir error. The 
source of this confusion is, however, easily seen, and is attributable to 
the annual visit of theDellim and other tribe% whose territory is on the 

¥ ' ' •> I ' ■ ■ ■■ 

• "Hf l*i^ Khayi Abiad«whitelmeK.'» 
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Cuphi^tes, bringing wtth them to the banks of the Tigris the cherished 
name of the stream that has flowed past their homes from chiidhoorl, and 
which feeling in the Arab, in jis utter contempt for usa^s other than 
li is own , cannot be eradicated. This great love of a familiar nomen 
cUtture in tlie Arab is, indeed, one of the obstacles tliat the c«>mpara-* 
live geographer has to overcome in his path to truth. * A patient 
investigation may elicit a great deal at times, but generally the changes 
and migrations of tribes have been so frequent and rapid in their 
succession, that the labyrinth before the inquirer cannot be pursued, 
owing to a disconnexion at the outset, the eifect of ignorance, and a 
perfect disregard of such matter in the minds of a purely nomade 
people. 

A precarious bridge that formed a catenary curve as the unmounted 

horses were run across it, was at last constructed, and the party stood 

on the other side of the Dijeil. There was evi<lently much reluctance 

to proceed, but going ahead the rest soon followed into the solitude. 

It was, however, remarked tliat instead of the song and laughter, the 

usual accompaniments of the march along the safer tracts, a dead 

silence prevailed while every one kept alert in the saddle with a 

stretched neck and a straining eye to catch the slightest object in the 

distant horizon. Not a pipe was lighted for sometime, until confidence 

had succeeded to the alarm at first felt ; the march being conducted 

parallel to, and under the lee of, the mounds of the Chali Batikh so as 

to prevent observation from the higher lands to the North. In this 

way we sped along in silence and at a quiek pace,>^every now and then 

a keen old negro of the party, well used to these wilds, just ascend- 

ii^ high enoogh on the ridge for his eyes to scan the pros]»ect beyond. 

Id a quarter of an hour from tlie Izhnki we reached tlie angle formed 

by the wnlls,f called the Khayt-al-Ahiad. This touches the outer edge 

of the ditch on the North side of tiie Chali ridge, and without doubt 

• This proneness to substif ute patriotic awd familiar names for the establi»hed appellations 
io TfiKae in a country existe I from the eurliesi times, and the system of transplant iig the 
llitman race from t e conquered provinces iuf<ireti;<i an<i rem tt* districtA, leiided further to 
altiT the phrtiseology of proper names. Indeed it is only since geography has become a 
icieooe, t)>*t ihe inteifrity of nomenclature as been preserved in its fullest nense and, even 
now, i« liable to consideralde distortitm from the inattention of co<i>positors and from bad 
copsrists, notliwitbsta ding every precaution is taken to prevent it, by printing the proper 
names in ihe raanuscrtpts, and by accentuating the ruvrels, so at to convey the proper pro- 
nnnciatloo. 

f The Bait weUaopears to have exteodei M fir M the Ithaki la a ttne of 311^ while the 
in » direct 
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enclosed, at a very early period, a large towa: nothing but the lines of 
its w^lls marked in the soil remain ; but these, worn- down as they are, 
attest to its great age. Leaving this we maintained the same course, 
of 206®, the ridge hitherto deemed the Median Wall bearing through* 
o.ut the same aspect and ciiaracter as at first, and from the uneasiness 
felt by tlie party it was thought, at one time, that the reports of its 
extending to the Euphrates were well f«>unded. Determined, however, 
to persevere at all risks for three hours, before turning back, we con- 
tinued onwards, and in fifty minutes from the Khayt-al-Abiad, the 
true character of the work was at once seen by an opening in the 
ridge or dyke, corresponding to a board, * a and shallow valley that, 
rising at the base of the undulations of the higher country to the 
North, traverses Mesopotamia in the direction of the low grounds to the 
SE. The ravines, in the undulations al>ove are all seen to lead into 
the head of this valley, which cut off from the lower portion by the 
Chali Batikh,t forms a basin-like reserve r, that when the rampart was 
perfect must have resembled a vast lake, at a time when the copious 
winter rains comiui^ from the up-lands contributed to is supply. 

In addition to the valley we have mentioned, it would appear from 
a canal on either sMe of the opening in the dyke, that any great body 
of water in the reservoir could be diverted on to the more elevated 
tracts adjoining, for a more extensive irrigation, while, during seasons 
of drought or any great pressure on the dams in the Tigris, a copious 
body of water might '»e led off by the trench of the Chali into the 
heart of the country to prevent a rupture of the great dykes thafc^iust 
have existed in the neigiibourhood for diverting the stream into the 
K &ttils , and. which dykes I am inclined to think extended across the 
'igris from the NE. end of the Sidd Nimriil to the present mounds 
of Jibb&reh on the opposite bink of the old course of the river, l»ut. I 
shall recur to tips sul>ject again after an examination of a spot called 
Kan&tir in the vicinity. 

Leaving the opening, another mile brought us to the termination of 
the ridge or dyke on the other side of the valley, distinctly marked by 

• Appeailiz «, _ -^ ' 

t It is knoffii also as the Sidd IfimHid—.*' djrke of Niinro(S** the nthep however, it the 
more Keiieral term, thi* latter being -tUougli a very appropriate title— but seidoin heard. 
The opeauigs had i^ates ia all probability fitted to them lor regulating the eapply of water 
when in op«raCion, 
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fanving hud a fort at Its extremity for its protection ; the walls ihd 
bastions at the angles being plainly perceptible on the slight eleration 
its ruin has formed. The whole bears evidence of a great antiquity^ 
though the illusion that has hitherto existed of its being identical 
Tvith the Median wall of Xenophon, or the rampart of Semiramis of Stra- 
bo, must now be dispelled, for neither in its construction nor extent will 
it in any way answer the description of the ancient writers, being in point 
of fact, a mere dyke, thrown up to a certain extent only for an express 
purpose, and discontinued when that purpose has been accomplished : 
at the same time, it remains an interesting proof of the great value set 
by the ancients upon water, which appears to have been collected from 
every available source, and as carefully distributed for the attainment 
of a more extended cultivation.* 



* TtaoQf h a reKArd for correct geographical ideas h"s made me overthrow previous received 
opinldns in rdspect to the locality of tlie Median wall, t confess with recret that as yet I afti 
unable to assign a new position to that structure. Xen phon's description of its materials 
*• buried bricl^ laid in bitumen" Is too clear to permit a dyke "f pebbles and earth to bd 
miv'akeo for it, while, nt the pame time the informNtion he conveys of tto dimensions and 
extent and its ** not b*-ing far from Babylon" will soaro ly admit us to doubt its existence 
at the time of Xennph'm's vi>it, though n"t a ves'ige of it may remain at present. I am not 

Siaite sore however, but that a strict enquiry will reconcile the mass of Akrkuf as having, 
OTmed a portion of the wall in question— not on'y f^om its heivht and character, but in respect 
to its situation with the Saklawiveh canal which latter w th all deference and a wish to 
reicue ancient footsteps from the dust that has obscured thera, I am inclined to recognise 
as ttie great trench " five fathom broad and three deep extending upwards as far as tho wall 
ofMecua" **(Ai>abasisBook I.) for following the seneral courae of the Euphrates, but not 
Its windings which all armies must do. The itenerary of the marches made at leisure before 
the fatal battle of Cuu'vxa shews a distnnoe of thtrteen and a half parasauRS performed 
between the Pyloe and the trench,— Now it will be seen on reference to our improved maim 
(Chesliey**) tliat a place called Bukkah a little to the S. E. of the modern Hit will correspond 
with the PylcB of the Greek author— not only in its character, but perhapsydso in its name 

for Beku/i«* ^as*lt should be written I think has reference to passes laying betweea 

abrupt cliffs and to deep ravines in regions varying from 

• TiM Mih* ^ iM BakM formiiw a vM tertiary to alluvium, such as here conduct from the hard 

ibiBtirJUi«tb«r8r(<»b«^«'"«>^*^t>aBoii doseri to the alluvial tracts of Babylonia and in this ret& 

Oaim'^aSSSS' *■ " *"**"* ** P*°' ™*y **® considered as the equivalent of the 2vyn «' 

the historian. Again, allowing the parasang of the Greelu 
to be of Eastern origin and as auch as in name to correspond with the fiursakh in use by the 
Arab geographers, a value of 5063 English yards has been found as its equivalent, from dia. 
tanoes noted by them and subsequently measured accurately by myself. These give, in moet 
instances S^ Geo:mLles exactly to the farsakh, and will here make a total of 34 miles; a die* 
tance which will be lound to agree, as near as possible with the measurement iMtweaii the 
plaees recorded as the ** Pyloe" and the trench. 

To enter into any further disquisition on the Median wall or the marches and counter 
ntrches of the "ten thousand" subsequent to the d»y of Cunaxa until a stricter search has 
betli made would be absurd, but with our superior Geographical knowledge it is a duty we 
ows to the memory of the old writers to reconcile as far as possible any part of their statement! 
With the truth. It is a work doubt'ess of great difficulty and labor, as the elaborate discus, 
rions of IVAnville, Rennell, Vincent and many others ttiat have been given to the world testify 
tbttttle purpose and as regards the positions of Xen6phon subsequent to the defeat at 
CitBaza oould not be expected otherwise, suffering as the iirmy was from privations and 
iMrraised on all sides by a vigilant and treacherous enem y. in *a difficult country .Where scatce 
e p t e ep e e t remained of reaching their bomeii then at a di8t«Qce of two thouswid tnUei #itli 
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The previous identification of the Median wall with the Oh4li 
Batikh, is liowever, a natural enough error i^ grounded on informatioQ 
alone» and I confoss to iiave labored under it myself for the last ten 
years tliou^h on ttie spot on a previous occnsion. The Arab, with a 
I ) wish to please exclaims " Mesliw&r" to the question of its length, ex- 
tending hii liand at the same time in the direction of its course and 
over a level desert sucli as this not having any detertuined position to 
fix his idea of ex'ent upon nearer than the Euphrates, terminates 
it there when aslced to define the meaning of the phrase, in tlie same 
mnnupr as in speaking of events that have happened hut recently, lie 
uses tlie general term " Ams" literally meaning ** yesterday." This has 
^ a sliding scale of application extending from last night over the twelve 
month tiiat has previously elapsed, and in this respect, correspond in 

respect to the Median wkU— particnlarljr other hhtorinns fail to take any notice of it unleM the 
mere men ion of a structure called the wall of Semira^nib hy Strabo on the nuthority 

of Bratnnthenes (liber f-Ui) be considered as identical with the To M ||^fac 

KoXoWfiSVOP ktXOS of the Anabasis. This we find twice noted by that geographer; 

onoein refer<>nce tothe curse of the Tixris (liHer XI. l.'Vh ani again wh«>n deacrihing the 
d arnnre bptwef>n that river and the Euphr-ir(>s Ht>rodorus however, who preceded Xenophon 
only by halfn ceiirury derot**^ a considernh e portion iif his work to a detaile \ deseription of 
BAbvouiAiind Media without, as far as I can *ee, mentiuning 'he ezistenre of a Mali at all 
which had it divided Mesopotamia in two portions ace Tdinx to tlie ideas of all w o havo 
-latterly written on the su Ject could not fail of heing remarked by so minute a historian. It 
does n'>t appear, however, thut this author w i so well acqmiiRted wi h localities on the TIgrit 
from his vague and unsatinfiictnry descriptions of the tribur>ries of that stream and the on. 
defined t>osirioii of Opia then we may preftume the lar«'est town on its hanks. Herodotus In 
dio CLXXXIX. Arrinn the h st«tri>n of Alexander the Grea , not a century after Xenophon, 
is also silen with respect to the wall ihough -Alexander in pers 'U navigated tlie Tigris from 
\ the sea to Opi« : and I therefore conclude that instead of 8**pa ating Mesopotamia in two por* 
! ttons the Me'Han ^^-all was a mere local b.irrier of liefence running perhaps, in a North and 
' South direction l>etween the mee ing canal* driiwn trom the Euphrat<>s an<l Tigris. I eaa 
Indeed find no nuthority for the inference arri el at on this head by all modern writers and 
regard th^ whII in question as aprotec ing bulwark nif>rel« extending between the great trench 
or SakLtwiyeli, NU'I the hanks of some ot the canals -'rawn from >lie Tigris remarked by 
Xenoph II— tvhich ran down to m<*et the former in the direction of the moder» named 
Izh4k{ and probably erected on the confines of the tertiarv waHhingM and the allnvittl tracts to 
tlie S B. as Akkuf staiid* at present. It would thus have ofi^ered securi'y *o the towns. 
V lagesadc ltivatiO'« occMipying h»» intervenina: spnce between itself an<l the Ti/ris (ol 
Whio the great city of 81jmk i Wjjs perhaps t 'e capital) fro o an invading force whose ad- 
Tance wa« alw»«ys trom a v. Westerly di- ection. Tnat part of the country below the Saklnwl* 
yell an<l the portion also Eist uf tlie Iziiaki o the North we may presam ■ were s iffi iently 
we.l ur»>*cted bv th • con .ul s themselves which -inlike <'e.id waIN btiilt across desert tracts, 
eouldsnp ortalarge cnninuni'y for thnir derence es ahli'iiie'l io f rts erected along their 
margins. I yet hopp to fiml some c • e to its po«iciun in ruiin name » Dei- .nd St h • on the 
confines of the pte-ent uj.irslies North of Akr-kef in I West of r he la aki cana . Ic uceivet • 
_ "provi'.ion vl.lages" iiudthf dlritru-t io wliic • tlje"'en th<iu«.» id " npent an atix ous mouth of 
•It^rnnre hope ami nl irm ccupiel t)>e trianguiiir truct uf .illiiviuni now embraced riy the 
auKle formed bftweeo die Tig> i^ the S.«klawi>eh— and the line «*; deoiarc-ition Itetween tlie 
, desert nnd cnltiVHted o I. I never, in 'eed. un lerstoo I tlioroiit^hly hiw modern geo.<r«phe>^ 
a^rcd to fix on so extensive » line ua the list ince is here he wee:i the T>gris ami Euphrates 
for thepositioiiot the iVl*. han will, p<i-ti -ulirl.v us the iiit<Tm •«! ute spice<8a trici oi purs 
des.Tt higher than rhe level ofei.her river, incup.ible of bfiiig watered by canals and yiel ing 
nothing, th t a f tree requiring to i>e kepi on the spot for \u deft* iic** couM stibitiMt up«m. Wiih 
A '>etter coii-ideration ic muKt be upp«) encihat walU traversing Mesopoiamia would make but 
inferior defences wh^n cotnpai ed witti deep canals such as ws luiow existed aud ifhioli indssd 
oflecfd most serious obstacles to au invudiug vnemy. 
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tm1»iguity with the " Meshw&r" of distance which has any leni^th from 
a horses walk backwards aii'l forwards to a jmrney of a weeks' dura* 
tioii. From the con veis'itioii ill the Mnjunuiiiih camp thoe ror would 
have heen continued had I not proceeded to the sp«»t, and indeed so 
lax are the^ in speech tliat notwitlis^an(hng we stood upon the Hniit of 
the dyke which one and all had called " Ch&lf Batikh*' for tlie previous 
twenty four hours, they had now managed in a distance of six mile s to 
confound with tlie Izhaki canal, a traveller unacquainted with the lan- 
guage of the country and receiving his information through an inter- 
preter, would be thus liaMe to endless deceptions, particularly when 
numhers, breadth and extent are conveyed. I>y idiouiatio phrases or 
metaphorical signs. Enquiry indeed, in this country is attended with 
much vex'ition and labor from the proneness oL tha. Aratto ^xagge^ ( CW (^lj^^ 
rate and falsify the little knowledj^e of locality which he really ])oss€>s« 
ses, and the person who seeks for authentic information will do welt 
therefore to trust in nothing but his own eyes. 

We now turned to retrace our steps in the direction of the bridge 
ofHarbeh, our guides first minutely exam in ng a '* trail" that had 
been under their scrutiny for the half hour we remained on the spot. 
Unseen by us it appears that four horsemen, having discerned our 
party in the distance had made all speed to get away bef )re they oouM 
be overtaken. The Arabs declared the foot prints of the horses as not 
half an liour old and indeed, a little further "U some fresh horse dung 
proved them to be right. From a closer insp'^otion they even ven- 
tured to pronounce the fugitives as a party of Dellitn, but I never 
could understand how they had arrived at tUe conclusion. It is certain 
however that in tracing they are very keen, and in this case every 
organ of the party was at work to assist peiception in much the same 
way as an ore seeker would grub among the soils for traces of the \ 
ttetals he was in quest of. As we had co ne aloag we had evidence of 
the sp'>t being a favorite winter locality of the Bedoins spread over as 
the plain was with camel dung and the marks of their camp-Hres under 
the lee of the Chabi the high mounds of which douittless afford tiiem a 
gooil shelter from the piercing N. W. winds. Progressing now 
on an £• N. C. course over the desolate plain, our party be- 
came more loquacious the nearer we approached the iuhabite J 
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district. In an hour's fast walk passing many herds of antelqpe, vre 
oamo again on the banks of the fine old conduit the Izhaki which 
keeps onwards as far as the eye can see in tlie same unswerving 
line that has been noted before. Its dry bed has been t^ brei^dtb 
of some 15 yards, with banks elevated much above the country^* 
On the East side» the line of the modern Ferh&tiyeh, now^ also aban- 
doned since the great plague of 1831 » is seen to run parallel tp the 
course of the ancient duct, whose breadth contrasts strongly with 
the attenuated, one yard wide, watercourse of the present day* 
Between the Izhkki, and the ancient course of the Tigris, a complete 
system of irrigation is seen to have been in force, for five other 
considerable canals, extending like radii from a bend of the old 
channel of the Tigris, above the ruins of Hurboh, carried the waters 
of the river over the intermediate space. In two hours from the end 
of the ChAli Batikh, we had reached the bridge of Harbeh, near which 
in the spaces between the canals above mentioned, were several 
camps of the Majummah, whose inmates had not agreed with the 
Zabit of the Dijeil on the terms demanded by him for the possession 
of land within the territory of irrigation, and were therefore expelled 
the limits. These however, comparatively ri<h in fiocks, and in the 

* Appendix «. The Izh&kl has the character of a first class canal, and though AhuUfi^d* 
relates in a notice of Tekrit in the Taquimal tiuldan, taken from Ibn S'ayed, tha( it was da; 
iu the time of the Kbalif Matawakke), A. i>.85U by lahak-ibn Ibrahia^ the chief of the Kh«i> 
lif 8 guard ; we may presume that he repaired or re-opened it only ; it subsequently taking hif 
name,' after the usage of Mahomedans, whoie principal aim seens to hare beeu the eraaure of 
all records of the i>ast, so as to refer every thing to the immediate era of their own times. 
At present even, the admission of water iuto an old duct by an opulent individual, it a tuf • 
licient cause for its baptism by the name of the party, which it retains until re-excavaied by 
» I another. In Mahomeoan countries, In fact, such a system of nomenotature points more to 
I the era of decline than to the period of construction of public works, and the Izhaki may there- 
• ' fcNre be considered as but dragging out an existence ten centuries ago, for, had it been in 
operation at a more advanced period than we have mentioned, it wuuld not have perhaps 
borne its present naine, but the appellation of its last restorer, as these irr^anta require perio-i 
dical dredgings, which in canals of the extent of the Izhaki, could only be done by a Govern, 
raent, through afavorite minister, such as Izhakibn Ibrahim. Indeed we find iu the same iiotioey 
on the authority of Ibn Hokul, who wrote in tbe tenth century, that the DjjeiiasI have re- 
marked in the description of that canal— then severed the Izhaki in iwo, and it further slates 
that Izhaki was the most northern of a!l the canals, (derived from the right bank of the 
Tigris), which watered the territory of Tra| ^.Abulfi^d a. It is therefore certain that it cooM 
not have been in Izhak's day, opened to ils full extent, that is, from a li'tle below Tekrit, 
aQd reaching to the neighbourhood of Akrkuf and Baghdad. The Kitabal-Akalkn 
corroborates this in a measure, by describing the Izlmki as reaching only to Khatirety. 
or Matiret, as it is variousy spelt->on the old course of the Tigris, the exacT altull' ' 
tion of which (unless it be at Harbeb,— p. 26), I cannot define, but in the catalogjueof towns ii\ 
the same work, it is represented as standing next in order to ArAIth, which position is iden- 
tiBed in the present paper. Though I have not as yet traced the Izhaki along the whole of its 
course, I feel all but convinced that the N&thtlyH canal p. 2 1— and Serakha duct p. IB, are 
emaiiations from it, if one, or the other, be not the trunk stream ilseit. The name in the 
Arabic is written Ishaki (Isaac) but I have placed a z. in lieu of «. before the deep h., to 
render thQ proouociation by the European less liable to error. 
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possession of fire arras, cared little for expulsion, being too indepen- 
dent to nork, unless upon their own terms. They kept within a 
certain distance of the bridge for fear of surprize by the Bedoins, 
having their camps betvYeen the radiating canals, for a further se- 
curity against horsemen, whose advance from a distance is duly Big«- 
Balized by scouts, constantly on the watch from the high embank -^ 
ments of the old conduits : our party created some alarm to them i 
when afar off, but the smallness of numbers, distinguished as we \ 
approached, soon set them at ease. 

The Majummah, as the name implies, are a large tribe congregated 
frotn minor families of Arabs, who are individually so small as to be 
unable to protect themselves, and parts of larger hordes who hare 
originally migrated from a distance on account of feuds or oppres- 
sion on the part of tlie Government. They lend both a pastoral and 
agricultural life, and are only so far nomad e as to wander over the 
territory assigned them, which is the most northerly of the cultivated 
district bordering the Tigris and Dijeil. Parties of them are found 
in the Kh^lis district, East of the '1 igris, whither they have gone in i a 
senroh of employment ; but by far tlie greater portion have their // A* ' 
residence on the west of the stream, and extend from Sumeycheh to ^> 
opposite Sa nara. They bear the character of most arrant and ex- 
pert thieves, not in the Bedoin sense of the term, who, like the 
Bofderert of old, ** lift" wiiolo droves of cattle at a time, and reckon 
** herder theft and high treason" true gentlemanly accomplishments ; 
but a& petty larcenists that, like the shark in the wake of a ship, will 
follow caravans with a prying eye until they observe something 
vorth purloining which they seldom fail in the end to secure— on ^[^ 

these expeditions they are generally well known, and precautions !',U^ > 

V 

ue therefore taken when a Majummah is seen marching in company J 
along the road. Not unfrequently they receive desperate wounds in 
following their favorite pursuits, and this evening, we havo one of 
Ao principal men craving a remeily for deafness, and a singing in the 
loft ear, which he says, is the effect of a blow on the head inflicted 
oa him while sitting innocently down in a camp at Samara, by a 
B«ti?e of that place. On enquiry we find his brother had been shot 
'^tvgfanbe delicto" while removing the contents of a saddle-bag from 
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a caravan at night, and tliis individual, from a sense of duty in-' 
culcated by the law of blood, notwithHtatidiiig his brother's orimei 
was at the time of tlie blow in search of the slayer, to take his life 
in return for that of t)ie guilty dend. The piirty however, bad re^ 
oeived a hint of the design of our fiiend» andiras before band wiib 
hi in, by felling him with a h^avy stick, that would have split any 
ordinary sktdl into pieces, as he sat on the ground, patiently awaiting 
the time for his purpose. Tlie blow rendered him insensible for the 
moment, and paralytic for months after, but although he has not 
been able to meet the principal in the affair since, he quietly informs 
us that he has had partial satisfaction by the deliberate murder of 
two of his relatives. So vindictive indeed is this spirit of revenge* that 
this man openly avows his intention to continue the slaughter as he 
finds opportunity for, ns he snys, his " brother's blood is still crying 
^ y^ \ unto him for vengeance" on the murderer, who, if lucky enough 
l : personally to escape tlie search which this worthy purposes to institute 



again in a few days, will have to lament the death of many of his* 

tribe, before his offence— that of killing a highway robber, bie ezpi-i 

ated. Interested in the subject, we a^ked how many li^es, in the event 

of his not meeting with his real enemy, would suffice to atone for the 

blood of his brother. He coolly responded — " Five, and as I have 

shot two, thf're remain but three more, whose days, Inshalleh ! are 

numbered.'' Such a confession of premeditated and wholesale 

murder did not surprize us, knowing that the Arab at a distance from 

the capital, consults only his own passions, in the commission of any 

outrage of this nature, and even there, the price of blood is not 

confined to the strict law of " an eye for an eye, a tooth for a t<»othy 

or a life for a life," owing to the apathy of the Government, and 

the influence of party. The Jew and the Christian indeed may 

/)/y[ur ! be slain by the Mahomedan with comparative impunity, certainly at 

^ ' no risk that his own life shall be forfeit for the slaughter of one of 

his species, whose difference of creed alon<», causes him to be ranked in 

the eyes of Islam, as but little better than carrion. With the tribes, 

however, the evil is not without its good, for '* blood for blood'* pre* 

vents the : commission of nmrder in many cases, from a dread o ^ 

the consequences involved in the act. After examining our friend's 
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head, we eommended his resolution of proceeding again to Samara, 
adding iliat we had no better prescription for the cure of his malady^ 
than a similar blow on the other side of the oraiiium, which he was 
lik'Ay enough to meet with there, and wliicli, douhtless, would ef« 
fectuaily prevent a return of tlie *^ singing" he complained of, by 
rendering him for ever unconscious of either feeling or sound. It 
was sometime before the drift of this was perceived, when a faint smile 
overspread his sullen features, ar.d the miscreant took his leave, by 
no means pleased with the result of his visit. After his departure his 
ewn party condemned the blood-thirsty spirit he evinced, which is 
not indeed usual to the extent of this fellow's disposition ; and a fear 
of being involved in his acts had already led most of them to pitch 
tbeir habitations at a distance from his tent, which, I am told, seldom 
contains any other than his innocent wives and children ; for he 
himself is constantly abroad — not so much on account of the vow he 
has made, as from dread of a similar fate awaiting himself, at the 
hands of the other party, only to be avoided as he supposes, by a 
constant change of locality. The brand of Cain is indeed, upon 
him, and marked a^ he is, he resembles a wild beast at buy, whose 
aim before he falls^ is to perpetrate as much mischief as he can. 

Tlie nigl't was just closing in, when the arrival of six horsemen was 
annoanceil, and in a few minutes more — armed with sword and lance, 
they dismounte<l at our bivouac which was made in the same po- 
sition as it was a few evenings before. — VYe found Hassan, the 
Dellim Sheik, whom we hud addressed by letter from the Majummah 
eamp, had dispatched his uncle, four brothers and his son on the 
instant, to do our bidding and to escort us wherever we thought 
fit to go. They were all fine looking men, and as usual with the 
Bedoin tribes had a natural air of independence and freedom which 
cannot even be assunu'd by the partially domesticafed families who 
let as sheplier s on l , or are employed for the cultivation of the soil. 
Though but p()orly clad as most Bedoins are in the Zebu.n* aaha and 

* The zeban <»j^j '^ ^^^ outer garment worn within dours, the Aalm IxP is a mantle 

9t desk thrown loosely over the person when abroad, and the Kefiyeh dxfi^ is the name of 

On pecolUir kerchief wnrn as a bead dress by all Arabfl, the marks upon which in many 
•««• coDvej the name of the tribe and in this respect resemble the insignia worn in the head 
*t*m ef the Scottish clans. 
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kefiyeh with A gr easy sheepsk in, worn like the Jiassar pelisse on one 
shouMer and the whole much the worse for wear. Their chief knew 
the position he was entitled to, and at once assumed it on tlie carpet 
beside ine, first however performing the Bedoin salutation of laying 
cheek to cheek on eltlier side the f ice, a ceremony I could well have 

' dispensed with, redolent as his person was of an unwashed sojourn in 

, Bedoin camps and heightened by the effluvium from the sheepskin 
which I was embrasing, and whidi, from its sliining appearancu had 
doubtless, performed the office of table napkin by day, while at night 
it had answered for a covering, perliaps, during a score of years. Mu- 
tual enquiries as to healtii having been gone through and his com- 
panions seated around on the ground, he informed us that Hassan 

I the Chief Sheikh had desired them to accompany us across to the 
^\ , Euphrates, or to Eblis * if we had a mind to go there. This was a 
\ compliment which, however rude it would sound in English, meant 

nothing more than the party was entirely at our disposal. They in- 
formed us that the fugitives of the morning were a party of their own 
people who left them tiie night before in search of plunder. They had 
met each other on the road and described the numbers of ottr party 
with exactness though we had not seen them. It appears they had 
succeeded in capturing some five or six laden beasts belonging to the 
Bijeil district and hurried off to secure their prey beyond the reach 
of pursuit, which they imagined had already commenced when we 
hove in sight of them. Our new friends expressed some disappoint- 
ment when told it was not our intention to proceed, as we had pur- 
posed — to the Euphrates, but the wound 1 had received in the leg 
from the accident of last night served appropriately as an excuse and 
not the having satisfied ourselves with regard to the extent of the 
Chali Batekh, with which they would have been but little pleased. 

I The blood still on my clothes, satisfied them on the former head, but 
it subjected me to a five minutes commisseration from the whole party 
which fulsome and unmeaning as it was, could scarcely be submitted 
to with patience. It shews, however, the contrast in the Bedoin 
character, which, is a compound of^dignity and obsequiousness ; the 
former being the natural attribute of man in an independent position 

* Ml Cat of the cognomens of tbe arch enemy of mankind. 
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who, confident of his power and proud of the lineage from whence he 
is sprang, cares not for privations or poverty as long as he is personally 
free, though he is cunni ng enoughjn his attempts at softenings tl^esa ^ f /> e 
hardships of his life, bygye ry m ea ns that avarice can adop t. Where ^^^ ''' 
there is a prospect of advantage, by the exercise of the latter part of 
his character he will fawn and flat ter^at a rate sufficient to disgust 
before he has been five minutes in company, while, on the other hand, 
he displays his power, when thiaking necessary to resort to it, in all 
manner of cruelties and oppressions. Tet he is, or was, not without 
his code of honor, in which the rights of hospitality and the sanctity of 
plighted word were esteemed> at one time, as sacred and inviolable. 
Now they are but as bye words in many tribes owing in most instances, 
to deceptions that have been practised on the Bedoins by the Turks 
whose great aim has been and is still — on account of their own weak- 
ness to sow dissensions among them and to reduce the strength *of the 

larger tribes by pitting family against family. The Dellim however are 
but a hybrid race and not strictly Bedoins, though a portion of them 
follow the Bedoin's usages and manners. They are reputed rich and pos« 
sess both banks of the Euphrates from Hit to Felujeh, opposite Bagh- 
dad* In our conversation with these people the true extent of the Chali 
Batikh was explained as we found it ; it wquld^Mve -been otherwise, 
thg ye is but little doubt, had they not known we had traced it in the 
morning. We glean from them that there is a similar embankment and 
dyke further to the north, named Chali-Jalilad-Darb-^somewhere op- 
posite to Samara ; but they all agree upon its limited extent, and we 
infer the excavation and embankment were executed for a like purpose. 
I have little doubt but the embankment and dyke of the Chali-Jelil- 
sd*Darb when visited will be found to correspond with the position 
in which, it may be presumed, the great dam for the northern arm of the 
Katul-al- Kesrawi was constructed across the Tigris, and in like manner 
18 the embankment and dyke of the Chali Batikh relieved the pros- 
tore on the dams probably crossing the Tigris between it and Jilbareh^ 
80 also the Chali- Jelilad-Darb and its trench acted as a safety valve for 
the northern ''bund'' when extraordinary freshes threatened its 
stability. They remained as our guests during the night, and had every 
reason to be pleased with their entertainment for we were enabled to 
procure a sheep from the cultivators with which they were ri^galed and 



108 COBOIiNDEB F. JOKES 

doubtless enjoyed, as among themselves it is but seldom they taste ani- 
mal food. The following morning we sent them rejoicing on their 
way to their tents with a new suit of apparel for the Sheikh and some 
articles of clothing for each of themselves, promising them an eariy 
visit on their own grounds, which, they assure us, abound in wrecks c^ 
former cities, over which they will be delighted to escort us. 

March 28th. — We- now bent our steps to the shoulder of land 

topped off as it were, by the change in the Tigris's course which 

situated as it was between the old channel of the river the Atkeim, as 

it formerly existed and the large intestinal stream the Katul-al« 

Kesr&wf — contained many cities, and perhaps the position of Opis also. 

Modern geographers, either ignorant or forgetful of the great change 

the Tigris underwent, have insisted on identifying the ruins in the 

angle embraced by the arms of the Eatul-al-Eesrdwi with the vestiges 

of the lost Opis, but as the remains in question are evidently of a 

comparatively recent time, and moreover not in the position which we 

can fairly accord to Opis, we are compelled to seek for the site of this 

city in another place. Passing through the ruins of Harbeh, (where, 

by the bye we had further proof of a pre-Islam era in finding a much 

worn female face in terra cotta, having between the hair, which is high 

and curling, the curved horns of the bull, as represented in the sketch of 

I devices accompanying the paper).* We crossed the old channel of the 
Tigris, and in an hour and seven minutes from the bridge of Harbeh came 
upon another place of the great labyrinth of canals that, previous to the 
irruption, emanated from the Edtul, now on the other side of the river. 

I A platform of brick, imbedded in the soil of a great age, points to the 
position of a bridgef across it and its direction would show that it was 

* the arm that supported the town on the east bank of the old bed of 
the Tigris, just north of Tel'Aabar. Twenty-one minutes further on, 
in an £ S E direction, after crossing the minor bed of the Shatayt, we 
stood upon a lofty mound of ruin, now termed Tel Dhkhab,:^ that was 



* Marked a, 

t See Appendix W. 

/| /\ , • t Tel O^ is the common epithet for a " mound" Dh&hab ^■^* ' *A «c gold" Dhahab 

1 jI^Jl.^ And Manj6r baye occupied opposite angles formed by the junction of the Atkeim with the Tigris 

i. V- '\ ia th8"6Wiy ages. The old fortress of Tel Aabr seeois to have been an outwork of the 

) .Cv. former Tel Hjr, would appear to bare performed the same office for the larger city of 

iH (^Y ^^y Manj^. See JtXJpend« X for bearings at Tel Dhahab. 
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strewed in every direction around with bricks and vast quantities of 
pottery, marking the site of an old town (of which, perhaps, the mound 
was the citadel) that had derived its water apparently from one of the 
canals noted in page 39. Unlike the soil bounding the old channel 
of the Tigris to the West, the district here is a kind of friable marl with- 
out a blade of verdure, and bearing every appearance oi having been 
frequently submerged. Quitting Tel Dhdhab we cantered in the 
durection of a still loftier heap that appeared within a mile of us, 
being situate on the other side of a deep and broad indentation which 
we had to cross, and in the bottom of which we lost sight of the mounds 
altogether. To our surprise, too, instead of being a mile off as we had 
supposed, the party coming on at a walk were occupied an hour — so 
deceptive was the distance across the valley — in reaching Tel Manjiir, 
the name of this elevation, which is certainly the highest and most 
considerable mass in the whole country. Standing on its summit we had 
no difficulty in recognising the indentation* we had crossed as the 
continuity of the Atkeim in former ages, when the Tigris was confined in 
its old channel to the West, and, much interested in the subject, the 
determined positionsf of surrounding tumuli in an examination 
made on this and the subsequent day, proved the whole to have formed 
at one time the continuous walls of a considerable town, that was of 
circular shape on three of its sides, and straight, as I judge, on the 
West face, or that running parallel with the indentation formerly 
occupied by the Atkeim. The character of these mounds (Manjur par- 
ticularly) differed from all others we had seen in our progress, for though 
much loftier than the rest, there was but little debris of material ex- 
posed, like in ruins of a comparatively recent date ; the whole being 
buried under the accumulated dust of ages, which, indeed, is the 
characteristic of the older vestiges in all this country. The diameter 
of the city — one and a half geographical miles— whatever its name 
may have been, proves its extent, and in addition to its venerable 
appearance, we found strewed about the surface of the sur- 



I 



/ 



* Harked a a a ontbemap. 

1 1 weot to the whole of the mouads of Munjur and took bearings for their individual 
PMdtioos from the bommiis of each. These are in the Appendix under T. 
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Vn^&r, its present Arabic name J 
u>Pliet the former beauty of, the place. 



signifies *< fashioned" and perhaps traditionally J^^^ ^^ 
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rounding country, fragmenta of aawft ftng^jmjh)^ ftflgeil ggniyga nr 

N^ flints, perhaps neatly made from Agnate,* the usual quantity of 
pottery and highly cor roded coins in cop gg^ ^^^^^^^ ^^ ^^ adjoining 
mound, the erect naked figure of a female in terra cotta, with her arms 
close to her sides, and the hands, though broken off, distinguishable as 
having supported the breasts ; the whole, however rude, being the 
image probably of the presiding goddess of the country whose statuettes 
are frequently found iu all parts, fashioned both in marble and clay, 
and in this minor shape, perhaps formed the household deity of its 
people, t 

Before claiming a position for the ancient Opis on the milled site 
known as the modern Manjiir, it may be as well to take a retrospective 
glance at the records of historians and geographers of antiquity that 
in auy way treat of it or its adjacent streams, so as to render the 
indentity as complete as possible, for since a better knowledge of the 
country has been obtained I have changed my opinion ^ith regard to the 
royal conduit, the Kdtul-al-Kesrdwf being a work of the Sassanian 
ages, X and on subsequent reflection indentify the canal with^huskus of 
Xenophon. § Of the works in my possession, or that I have had access 
to, Y4kut is decidedly the most copious of the Mahomedan writers, and 
his M'vjm-al-BuldHii, in speaking of the K&tul, refers its excavation 
to the Kesrdwi or '^ Ccesars" the distinctive appellation of the Sas- 
sanian kings of Persia ; at the same time, however, he does not attri- 
bute the work to any particular monarch of that house, but gives the 
usual information employed by his sect— '^ the days of ignorance" as 
the period of construe tion,|| nvhich may bear reference to any era prior 
^ to Mahomedanism. It allows sufficient latitude, however, to give it 
consideration even as a design of a remoter age than the Sassanian and 

* These are presented in the sketch sheet of the devices e e d d. 

f The rude effigy here noticed is shewn iu the sketch accompanying the paper under C^ 
and the same figure excellently designed iu marble fouuU at iiab>luii, is seen under C. C. 

X Iu a previous paper on th» Kntul's, the traditions of the country and notices of the 
Arab geographerti Yakuti, made me decide the canal as a work of the Saasauians, from the 
Kesr&wi being named xs the mouarchs of the period when it flourished. The Mrm will 
however apply to an earlier Persian dynasty, and from other notices in history we may 
perhaps reler its excavutiun to the era uf the Kaianiau kings. 

§ Tiiis I shall endeavour to explain hereatter. 

\ I *^:A* *^ ' (* ^ A y&mal.Jahiliy eh, "heathen darkness," Ut:** days of ignorance,- 

\ coiiiprisng tlio whole period between the creutiuu, and the advent of Malioinedi when the 

light br»i duwued upon the Arab> 

^x iXvvv rfL^'-i ^i--<^ c^r^dii::::^? t'Ut^^;r^ (t/vvfL 
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there is little doubt^ but that the Edtul-a!-Kesr&wi really existed 

in a highly ilorishing condifion, in the very early history of those 

kings under the name of Duras* —the Dura of scripture perhaps,f |i 

certainly the Dura:^ of Zosiraus, and the Dural Hdrith of Ydkut9§ 

now abreviated to Dlr, the name of the modern village situate 

a little north of the spot where the canal emanates from the 

Tigris.|| Ihe historians of Julian's compaign^ enumerate besides 

many towns on the line of retreat subsequent to the Roman army 

crossing the Tigris at Ctesiphon, of which Sumere^ Ddras, and Sym- 

bri are yet recognizable — the first and last in Samara and Zimbur** 

of the present day, and Diiras is another title of the Katul owing to its 

source being at Dur, the ruined position occupied by the modern village 

of the name alluded to above. So far we have positive evidence of 

identity and in the term Duras, we cannot fail to trace the Terna of 

Theopanes and the Tornadotus of Pliny in connection with Major n j-/^' 

Rawlinson*s exposition ff of the appellation K^ttil and K4tdr, the 

names by which the conduit is imperfectly known to the Ignorant 

people of the present day, but mentioned fully as the Kdtdl-al-KeshrAwi 

ill the works of all Arab geographers, 

* Zosimas, Book III. 

t Rich's Kurdistan and Nineveh, toI. III. chap XVIII. Daniel III., Kitto, howeyer, deems 
the place without the province oi Babylon and merely an idle supposition — Bib. Cyclop. 

( Zosimus III. 89. The treaty of Jovian which wrested the Eastern province as far west 
as Misibis was ignominiously concluded here after the death of the Emperor Julian. D6ra 
is ment oned by PoI> bins also a fortified place during the wars of Autiochus against the 
rebels of Media ai> d Persia. 

§ M'sjm-al.Bul-diLa-art KatM. 

I Des- ribed in Journal Asiatic Society, Bengal, April, 1847* Its position hag been well 
deiermined. 

f Zosimus and Marcell Armenian. The ill fated Julian I have no doubt met his death on 
the banks of the K^tul.al-Kesr^w), in the vicinity of Samara. 

** At the place mentioned the Katiil has been cut through by the irruption of the Tigris 
ffiiiibori or Zemb^r wus overwhelmed in the catrastrophe that involved the whole country in 
one common ruin b.v the destruction of the great conduit. It was situated on the Kaiul^ 
between f e now ruined cities « f Nai and Akba^a, and to the N. W. of the modern village of 
^udBje h ou the £i|ist bank of the Tigris as it at present fluws. 

^f Rf»y : Geo : Journ : vol : X. part 1 93 and note* D' Herbelot notices the K&tuI when the 
khi>Uf Matuwakkel contemplated the buihiing, or, as it should be, the restorution ouly, of 
Bsmara under the happy Mahomedan title of Serr-menrui, n facetious Arabicised form of ita 
more ancient name. It would appear indeed that the titles of all the cities in this tract 
ViMler whatever dynasty, had reference in some way to the pleasantness of the locality, for 
<i»de«iyeh Suuiere-Karkh-Garm Kirm, Kirman or Serrmerirai have, perhaps, an affinity in ^ 
lueaiiiug. Th se were used wheu new works of any sort were projected, to the dcbtr action, .. ^ 
iunuNtt cases of the older names. ' ' \ 
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Prior to these more direct notices * of the great conduit, we havo^ 
but collateral testimony of its existence and this 1 venture to draw from 
the " wears and other impediments,'' mentioned by Arrian as ** placed 
by the Persians across the Tigris to hinder an enemy's fleet from 
invading them that way. f By Arrian and Strabo these impediments 
are placed at Opis and Selencia, ^ up to which town, noticed 



.\ 



* Since the above was written I have found in Polybius, ib. V. cap. S, that both Dura 
andtheKatul al Kesrawi are mentioned in the wars of Antiochus theG>-eat, against the 
rebels of Media almost under the same forms as they are noted in Mahomedan authors, and, 
indeed, as they are colloquially named by the better informed of the present day. In tbe 
history of the Seleucidoe in Syria, (Pubs. London, by Asborne in 1747 p. 210,) the country is 
minutely described between the Lycus, the modern Z ib and the ** King's Ditch" — the Katul, 
as unfit for the marching of troops while tho latter is pointed out in the speech of Geuxus as 
an ateiitade to success in the event of the Ditch being possessed dy the enemy. 

In itself this passage of Pulybius will coufirm the existence of the Katul al Kesrawi in 
C(Hinection with Dura so far back as th3 third century before the Christian era, and the 
aspect of the country north of this great conduit will be found from my own description, a 
few pages farther on, to be in all respects unchanged ; for it is naturally a desert tract in all 
ages as noticed by Xeuopho^ from the time the Greeks crossed the Phiskus to their arrival 
at the villages of Parysatis near the Zab. Heraclius's campaigns will also bear witness to the 
difficulties of the country and the nature of the excavation; the " Boyal Ditch" opposing 
great obstacles to the advance of an enemy. The disasters of Julian's retreat are all perliaps 
referable to the stme cause, for immediately his forces crossed the Duras, the desert 
was entered, and the enemy possessed of the canal continued to harass them whenever thej 
approached its banks for water wliich the troops w«re necessitated to do, for beyond was a 
parched up waste. On the banks of tlie conduit, Julian met his death, and at Dar his 8uc> 
cesser Soviau signed away the frontier fortress of liome to the .Pcrsiaa Monarch.-~See 
Arniman Marcell, Zosimus, and others. 

t Arrian, Book VII., Chapter 7. 

$ Strabo, Book XVI. Chap I. Opis when Strabo wrote, appears to have declined in a great 
measure, to be succeeded by the^city Antiochia, t'ound by Antiochus Soter, the son of Seleucus 
Nicntor, for he mentions it as a mere village, evi teutly decaying in the presence of the rival 
I city, or cities rather, of the Seleucidoe, which were then increasing on the Tigris and sub- 
V> >. sequently known as the Beth Sel^ki in the Sxrlanr^sord^ Pliny in his 6th Hook, Chap. 17, 
^ notices Antiochia which if nUrSctually Opis uuderanew name, may, perhaps, coincide wita 
the position occupied by Tel Dhahab, the remains of an extensive town contiguous to the 
mounds of Manjur,and resembling that anrieut city in having, as Ilhave mentioned in describ- 
ing it, an out work at Tel-Aabar on the bank of the ancient Tigris similar to that at T«*l 
Hyr which, to all appearance, was CO •itected with Opis or Manjur. After describing Sitaki, 
Pliny says, " Ab occasu autem Antiochia (eadem Appolonia Ptolemoei) inter duo flu^tBS 
Tigrin et Tornadotum." Here it's position is noticed distinctly between the Tigris and 
the canal and it appeHrs to me that he is equally clear ou the position of Apamia, a cote>n. 
porary town erectea by the same monarch uuw represented, as I imagine, by the modern 
uame Qadeslyeh— I quote his own words, ^ Item Apamia, cui noiueu Autiochus matria suae 
imposuit, Tigris circumfunditur. Uoec dividitur Arehoo" 

Considering the context, this specifies the position of Aparniaas also between the Tigris and 
the Katul-aUKesrawi, and environed as it were by the river ; the Archous dividing or 
passing through the town itself. — The position of Qadesiyeh answers to the description ex. 
HCtly by the Alkaim branch of the Kat^l cut trum the Tigris a little to the Mod. passing 
immediately north of the city, while the Tigris itself, sweeping round the steep promontory, 
is within a half mile of lis walls to the south, a branch of the great Kitiil ut the same time 
passing the walls to the west, threw off a duct which led through the ramparts into the heart of 
the enclosed town, verifying tne writers description of the Archuus, and the place in general 
in every particular. It affords, indeed, almost conclusive proof of tlie identity of the Terna. 
dotus with the Kitvilal-Kesiawl, and Qadeblyeh with the Apamia of the Seleucidoe. 
A full description of KadesJyeh will be found in the pages of Beu^ : -IH^- ^^^ * Journ : fur 
April 1847, where I have detailed the canals and the dimensions of th<^^P^n. Tne Nahrwan 
there mentioned is a modern but erroneous name in use, fur the KJflEl al Kesrawi of the 
books. I was so much struck with its appearance and locality as to f^nk a large sketch of 
the spot with the paper alluded to, which has not appeared for reasons I am ignorant of. The 
lute Dr. Koss, however, has made a rough plan of the place accompanying his journal to 0pii» 
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«s the emporiums of the surrounding country, the Tigris ia 
represented as navigable only, which, on a little consideration, 
is strictly true, though the causes for the stoppage of a further upward 
progress of vessels from the sea has been misrepresented either wilfully 
or through ignorance. This is self-evident, for the Tigris at the present 
day, though the artificial impediments no longer exist, is still as un- 
&vorable to navigation beyond the site assigned to Opis from natural 
causes alone; for between Manjur and Qadesijreh the geological 
features of the country change from a hard sandstone region of some 
elevation, at once into depressed alluvial plains ; the descent from one 
to the other being so steep, as to occasion a leader like succession of 
rapids, down which the current pours at such an accelerated pace, as 
nearly to stop a steam vessel's progress; while in the vicinity of 
Manjur the same vessel's rate against the stream would be three to four 
miles per hour.* — During eight months of the year the rocky ridge 



(vol. XI pwrt 2d page 128, in the pages of the Roy : Geo : Soc : Journ :) which though 
inina(^, safllciantly well represents the features around. Since I became better acquainted 
with the TMtiges in this country, I am enabled to pronounce Qadesiyeh, from the construe 
tioo and materials of its walls, as a post Babylonian city, and by this expression I mean the 

Krlod ftucoeeding the Babylonian decline, the Macedonian conquest, and the rise of the 
rthian power. I have before described the difference between the structures of this time 
and thoM of a Babylonian era (Narrative of Journey on Surrey of the Katul and Nahrwao-art 
Mismai). In the former the abseuce of reeds between the layers of brick is the only peculiarity I ( 
. and QJkdwiiyeh. is wanting in this respect also. The Arabs ascribe its erection to '> 
\ D(riEttn&i (Decianus), according to my late friend Dr Boss. The statue found there mentioned 
by Um tad now in the possession of General Taylor, is also corroborative of its era and 
pagaa origin* Mahomedan writers (Abulfeda partie) describe it a<« famous for the mann- 
netoro ofVarioas kinds of glass. Great quantities are certainly found there. Its present name 
Abdlfedatftys wasaccordeonRnt because its inhabitants were deemed peculiarly sanctified 

In a Mtfiomedan age. The termC/** from whence it is derived, certainly means " pure" 
•ad** holy," Imt Q^esiyeh in referenne to places also implies " a paradise" or ** pleasant spot*** 
CauSHs in Spain is an example from the same root, a name given to the spot by the Arab con. 
qotrocaof the west. With seme confidence, I shall now restore its name of Apamia on the 
map. 

In Rioh'a time, It appears from his description of a visit to Qadesiyeh (Kurdistan and 
Kinereh) that the spot where the image was found had the name of Nebga and the KatiU 
bore also the name of Ersas . The former may perhaps be referable to Nebo the special 
divfaiity of Babylonia so'oIEen mentioned in scripture, and in the latter we may probably trace 
Am Ar<^oxi8 of Pliny. 

*Mt joum^ upwards in April, 1846, proved this. The following are extracted from the 
BsQgai: Asiatic Society *dJounud, April, 1817, relative to the subject. "The stream is now 
beeoming more rapid from the increased declivity of its shingly bed as we approach the oeigh- 
boorboodof Kban Dhololyeh ; our progress, therefore, is proportionally slow " (page 30b*)_<' At 
Sh. 4Sin. came to for the night, in exactly the same spot we spent the night on three years ago. 
QldasiTOh then bore W. N. W. to N. N. W. Again I was not sorry when the declining 
nys of the snn obliged us to stop, for I felt much fatigued having been on my legs the whole 
day :_hideed nothing but the greatest perseverance and attention to the steerage of a steam / 
' thfoogh ench intricate navigation as we have had to day could insure her making any I 
MS. The bed of the river is full of islands and shingle flats, and as there is in thU 
1 of the jear, but one channel of sufficient depth wbich receives the whole stream, it 
oeoaiioni^where it is thus coofined, a considerable fall or rapid ; some of which, notwith* 
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! that crosses the bed of the Tigris is so shallow as to afford no depth 
i for laden vessels, even could they oppose the current. Tacking, too, ^ 
is impracticable out of the limits of the alluvium, owing to the shingle 
flats that extend from the shore, to a great distance in the harder 
I tracts, preventing a communication by means of ropes with the vessel ; 
nor, indeed, will the great height of tlie cliffs bounding the valley of 
the Tigris, in tliis part, permit of it. Tiie navigation beyond Manjur 
is therefore never resorted to at the present day, and certainly never 
could have been without the aid of great steam power. 

The erection of the dams or wears by the Persians must then have 
been for some other object, and not as a barrier as Arrian says, to the 
advance of an enemy. The locality, while it admitted th^ sea-going 
vessels up to the very verge of the rocky tract, and this offered an 
eligible spot ; for the mart of Opis, was advantageous also in a Geo- 
logical view to tha erection of dams across the bed of the river, for 
retaining the Tigris at a high level throughout the year to supply the 
great artificial streams, the empty beds of which now traverse the 
province on either side to a great extent, that of the Edtul-al-Eesrkwi 
holding a course of 250 miles exclusive of its lateral derivatives. In 
the plain bordering on the Persian rivers we can trace similar canals 
drawn from the main streams, step by step, as it were, on their descent 
to the alluvial districts ; and at Ha^iza on the Eerkha, at Ahwaz, and 
^ Shuster on the Euran, we find raised embankments or dam s of surpri- 
sing magnitude and construction across the beds of the rivers, in the 
same way as they are said to exist at a spot called Eanlttir, a little 
East of Qddesfyeh on the Tigris ; certainly the roost eligiblo spot for 
such works, owing to the confined space of the valley of the TigriSi and 
the height and hardness of the cliffs on either hand, with which their 
ends were doubtless connected. Though I have not as yet examined 
these, from passing the spot in spring rises of the stream, I have per- 

standin^ a heary S. £• wind set in, enabling us to set sail, we could scarcely surmount/' 
(p. 307.) 

*< From Khan Dholofyeh the bottom has changed to a hard shingle, oyer which the current 
runs by trial, at the rate of 6^ geo : miles perhoni;." p. 307. 

Considering the above, the removal of the dams by Alexander, to render the Tigris more 
navigable will be considered I think a work of supererogation, for I am convinced that neitiier 
Mearchus nor Onesecritus, bold as they were, could have shewn a stem against the torrent 
tbat here sweeps down between the cliffs. 
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sonally observed the strong ripplings occasioned by their presence 
underneath, exteiuling in a broken but straight line of foaming water, 
and with some confidence view these masses, of masonry as the remains 
of the " wears and impediments' said by Arriaii to have been de- 
stroyed by Alexander the Great, as they offered obstacles to the navi- 
gation. There can be little doubt, however, but these dams were really^ 
designed for the exclusive service of the canal which opens at Dur and 
Alkaim, on the East of the Tigris ; the former mouth being twenty- 
five miles, the latter but four above the site of Kanatir, which term 
signifies ** the bridges," a name* in general use for ruined works of this 
description among the ignorant Arabs now residing in this vicinity, 

Arrian's misconception of these works cannot, however, be passed over 
in silence, for with thelaudable motive of extolling the deeds and valour of 
the Macedonian hero, he should not, without enquiry, have recorded him 
guilty of acts that savour little of the high minded policy which generally 
distinguished the conquests of Alexander the Great, or of his expressed 
wishes for the improvement of the acquired territories, the revenues of 
which in this part were enormous, and principally attributable to the 
complete system of irrigation established by .the Persians. The de- 
struction of massive works in the rivers such as the Tigris cannot be 
remedied in a day, and such an act as Alexander's must have im- 
mediately involved whole districts in one common ruin by withdrawing 
from the towns on the canals the element not only necessary to the 
subsistence of their population, but also required for the irrigation of 
the adjoining country. Besides, the demolition of such dykes instead 
ofrendering the Tigris more navigable, would have the contrary effect 
of exposing the river upwards from the sea to a current of double velo- 
d^, in addition to many other evils which will readily suggest them- 
selves, by a restrained river being suddenly let loose into its old channel 
that had, perhaps, been but partially occupied only for years before. \ 
The dams, indeed, mads the upward navigation more easy by check- 
ing the stream, and I have shewn before that beyond Opis, or Manjur, 
in the absence of artificial impediments, the river was not adapted for 
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^ The "Gnnterah" of Xynch's excellent map, the sinRular is thus pronounced Ganltir, or v f ' i>f ^ 

properly Kanatir, being the plural form of the word. I intend visiting this spot in boats when I K ^ / ' 
n« rirer is low at the begiuing of October next.— Vide Supplement. I' 
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vesseb at any time. The Persians had, tlierefore, no need to erect saoh 
works for defensive purposes, but having designed them for hydraulic 
requirements, it is easily imagined they made use of them when hard 
pressed by an invading enemy^ according to the invariable custom they 
had of laying waste the territory on their retreat, especially necessary 
perhapsi before a victorious army such as Alexander led. The destruction 
of the dams, however, while it might do injury to the Macedonian fleetf 
ry certainly redounded to the glory of the conqueror by inflicting eala- 
^ mityon the country, and in this light, perhaps, Arrian has recorded it 
in on off4iand style, attributing the erection of the works to a wrong 
motive, it may be from his own ignorance of their nature ; but if it 
really happened as described, we must rank the act as barbarous as it 
I was misconceived on the part of Alexander, and probably perpetrated 
I during an orgie such as that which consigned Fersipolis to the flames. 
In my former narrative of the survey of K&t^l, I have expressed a 
doubt as to the existence of dams across the Tigris, but since an extended 
examination of the derivatives from it has been made, I have become 
more impressed with its great magnitude, and now believe that either 
arm of it must have had its respective dam. Considering also the 
evidence of Arrian with reference to these works, I have little hesitation 
in according to this great intestinal conduit an antiquity coeval with 
the Macedonian conquest of the East from the destruction of the 
impediments by Alexander. The subsequent recognition of the canal 
as the Tornadotus of Pliny, not only in name but in the ruined 
Apamia of Antiochus Soter still on its banks, places it in a lughly 
flourishing condition in the time of the Seleucidae^ and we may in&r, 
also, that it was equally prosperous and rich under the Persian rule 
prior to the Macedonian invasion, or Alexander would not hav^e led hb 
troops to the conquest of a barren soil. Premising this in the Italic 
words above, the classic reader may, perhaps, without much inge- 
nuity, recognize the E&tul-al-Eesr&wl in the Phuskus* of Xenophon's 

* I have adopted this orthography of the name of the stream recorded by Xenophon from 
Dr. Vincent's paper on the site of Opis (Vide ** Commerce of the Ancients,'^ vol. i. p. 534) for 
I haye not the Greek original, nor can I find the term written any where in the Greek character. 
Spelman's translation gives Physcus as the English equivalent, and tliis orthography may have 
hitherto confused rather than cleared the ** qusatis vexata" of its identitv. Phuskua appears 
to me an appropriate name enough for such an internal conduit as traceable in some way through 
^ovy Of ^vovos ^o^ ^^"^^1^8 1 think of the word ^^^ in the Greek language. I leave 

the decision, however, to the learned. The clever and laborious paper on Opia by the late 
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AsaimA^ though thereeognition may be of lifctle extra vulue. Between 
it and the Tigris, then occupying its old bed contiguous to Harbeh and 
'Akbir^ there lay a valuable tract of country, covered as with a net by 
the vinous branches that emanated from the great artery, which, wide 
lapid, and deep, was its defensive bulwark also from without in time of 
war.* Of such magnitude was the design, that rivers— the Atheim and 
the Diy &leh—- were absorbed in the canal itself ;t the former even being 
enthrely arrested in the hills to allow of the l»x>ad and deep valley it 
oocupied here l)esecting the province being filled up, so as to carry the 
oaaal above the face of the adjoining country.^: A conduit dispen- 
tnng siM^ copious draughts^ and also impassable by an enemy except at 
the bridges, must have been eminently navigable in itsdf, and distant 
from the Tigris, as it flowed in the early ages, but nine miles, which 
tract, by a glance at the map, will be seen was crossed by its ducts 
dso, offered the most eligible situation for a mart such as Opis is 
represented to have been. The elevated rocky ridge crossing the 
countTf here would not permit vessels, as has been shewn, to proceed 
to a closer proximiey with the canal, neither could the canal, to reap 
Die full benefit of the elevated soil, be cut so as to approach near^ to 
the Tigris by a single mile, where nature has placed the insuperable bor 
to fiirtber navigation, without sacrificing advantages the artificial 
stream was especially designed for. The position of Manjiir, which I 



fradlle Dean of W«stmiD6ter U of little use, owing to ignorance of locality at the period it 
WM written, and the same may be said of those parts of Rennell's ** Expedition of Cyrus," that 
treat of thia sali(}ect, from the lilse cause. It is to be regretted, indee^ by the lovers ef geo- 
wnapUdct^ seience that these two able men could not possibly have visited every locality they 
oaTe attempted to unravel, for the masterly style in which they have handled the weapooa 
they were provided with, could not then fail of yielding great results* D'Anvelle, too, has i 
ardnonaly e,i*deayoured to rescue the early foot.ateps of our race from themist that has hidden [ 
them, but his materials unfortunately were less clear than those of his successors ; and, indeed, | 
i^ attempting to identify the Tornadotus of PHny he has, in some measure, led his foUowers 
astray, through the niis-caught sound of the Arab name'Alheirn by the unpractised ear of the 

Saaint old Tavernier, who has marked it in Ids second voyage as the 04oine of Chaldea* 
iookli. chap. vii. 83. And speaking of Tavernier,— I may notice another error which is not 
of ao innocent a nature, for in describing a dam across the Tigris in page 82 of the EngtisU 
traodation of the same book, he states it to be 20 fathoms steep. Either this is an egregious \ 
error efthe translator* er an egregious exaggeration in the writer, though the spot he allodes ] 
to is sufficiently alarming in the descent upon rafts. The tradition he appends to it is, how- 
mm, corroborative of the existence of such works in the times of the Kaianian Monarotis of 
Pttna* By subsequent reference to the French original I find it is an error of translation. 

* Bee HeraoBns* Campaigns. He abandoned his designs upon Ctesiphon Arom inability to 
eroaa tiie Arba or Narban, the Nahrwan of the country, and the name of that portion of the / 
Kit6l-«l.Kear4^'i below the DiyUeh river .^Vide '* Narrative of Survey of Kahrwan,** 184T. 

t The first in the Arab name of the stream that has been so long confounded with the 
rhoffcni. The last is the Gyodes of antiquity (Uerod.), and the Tamerraand Belifanef 
the Arab geographers. — « 

t ** Bandi Atheim."— See «* Narrative of Survey of Kitiil and Nahrwan, 1849." 
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claim for the site of the ancient Opis, occupies an exact central position 
between tlie dry beds of the artificial and natural streams^ whether these 
be referred to as the K&ttil-al-Keslirdwi and Slintayt of the moderns, 
the Tigris and Tornadotus of Pliny, or under the still older forms of 
Fhuskus and Tigris of Xenophon, Manjdr has at present a diameter 
of two miles, and, from its peculiar position, may fairly be considered as 
identical with that accorded to the great central entrep6t of Opis, Tel 
\ Hyr of the map being, as I imagine, its outwork on the river ; while the 
whole space between, as evidenced in the present remains, formed the 
suburbs of the vast mart and the residence of its traders. The ducts, 
marked on the map, now severed from the K^tul by the irruption of the 
Tigrb, once radiated around Opis in every direction, and not only 
irrigated its gardens and cultivations, but afford eji a means of conveyance 
for the produce of the country from the inland towns to the emporium 
of the district ; while, at the same time, the imports from the sea, landed 
at Tel Hyr, when Opis was the mart, and at Tel 'Aabar, perhaps, when 
Antiochia superseded it, were returned by many of these aqueducts to 
the great conduit itself, the numerous towns and villages of which had 
immediate communication with the caravan routes leading to Assyria, 
Armenia, and Persia.* 

So far we have had only historical and descriptive geography 
to contend with, but the metrical geography of the Anabasis 
is worthy of much consideration ; while, at the same time, I confess an 
inability to apply the distances quoted by Xenophon in determining the 
eoKict site of Opis, though the route of the *^ ten thousand" is sufficiently 
corroborative of the position I wish to assign to it at Manjur, to pre- 
vent any material objections being offered, especially when we reflect 
on the distressed position of the Greeks and the difficulty opposed, in 
marching through a canal country, to the correct keeping of the 
itinerary of the day's performance, where innumerable streams from the 
Phuskus or Katul had to be crossed by small bridges. It will be best, 
therefore, to assume at once that the twenty parasangs recorded by 
Xenophonf as the distance between Sitaki, allowed to occupy a near 



\ * Strabo, p. 1075, and Ueeren in his Ancient Hist. vol. ii. chap. ii. page 234, notice the 
commerce. The latter, though not quite correct in detail, may be read with great udvautage. 

t Xenophon Anabasis ii. 34. 
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positon to the present bridge of botits at Baghdad, and Opis repre- 
sented by the mounds of Manjur, are correct, for their equivalent, or fifty 
geographical miles, exceeds by ten miles only the distance between the 
places as the crow flies,* and Xenophon no where tells us that in this 
part of the journey the nearest route to Opis by the Tigris, supposing 
it could be done direct, was followed on the march. On the contrary 
the Anabasis is silent with regard to the Tigris until Opis is reached, 
and I am led to infer from this that the march was conducted adjacent 
to the K&tdl or Phuskus, as the lower country bordering on the Tigris 
must have been covered with fields and numerous irriganfs, which all 
pour that way, as at present, from the Kh^lis, and were, consequently, 
impassable by an army.f It was, moreover, suspected that the Persians 
wished to keep them from strengthening their position in the event of 
their determination to settle and abide events, and, therefore, we may 
conclude, they were conducted by the more open road along the higher 
soil at a distance from the Tigris until the bridge of the Phuskus, where 
the enemy awaited thorn, was crossed , and the anxiety of the Persians 
thus relieved ; they were then enabled to concert those projects which 
they put into execution so treacherously at the Z^b. The excess of 
route over direct distance is, therefore, fairly chargeable, under the 
circumstances of the retreat, to the irregularities of roads, without any 
allowance on the score of error in the dead reckoning, which, on' the 
more lengthened march from Opis to Coenoe, must have been coiisider- 
able, harassed as they were after passing the Phuskus by the attendance 
of a vigilant enemy. Discarding his distances, however, beyond this 
point, there are in the Anabasis, and in other aticient writers, local 
evidences of importance for ascertaining the approximate position of 
Opis which are not so liable to dispute, inferred from Xenophon placing 
this " large and populous town' on the Phuskus while other writers 
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* See note *at page 90. — I have remarked before that the farsakh of the Arab geogrui)hcrs, 
whkdi I have compared with my own measurements, give an exact quantity of two and a 
half geographical miles to the farsakh ; for instance 'Akbara is given by AbuUfeda, in the 
Taqnim al Baldan, as ten farsakhs irora Baghdad; on this journey by my work it is 25 
geographical miles from outside to outside of the (;ities in direct distance. This makes tiie >. C(f/o 
eqnlTBlent of the farsakh 5,062 English yards. , / ' 

f The road to the Morlh at present leads to the East at a distance from the Tigris. 
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are as decided as to its position on the Tigris.* In mimbet these latter 
place Xenophon in a minority, l>at from his general perspiooityy we Btay, 
perhaps, be permitted to give him equal credence, and to fix the nte of 
Opis between the two streams, the Phuskus and the Tigris ; particulariy 
as the Greeks may have filed over the bridge of the Phuskus, or K&tiil- 
al*Ke»r&wl without, perhaps, remarking the Tigris, which was really at a 
distance of six or seven miles, if they came, as I have specified above, by 
tlie more elevated tract less overspread by cultivation. By giving it thb 
exapt central position between tiie diversfing streams at the hard rocky 
barrier opposed by nature to a further ascent of the Tigris, we do not 
offer violence to the narrative of any writer of antiquity that I know of; 
but on the contrary, if the Antiochia of Pliny be ** in situ Opis' 
as may be inferred from Strabo, we have positive grounds for 
fixing the place or places according, whether they be identical 
or contiguous cities, both at Manjdr in the former case, though, 
in the latter Manidr will represent Opis alone ; Antiochia must then 
/ be recogiused in the adjacent mounds of Tel Dhohab, it being, as 

Manjur also is, *^ inter duo flumina Tigrin et Tornadotum" according 
to Pliny, or " between both streams." 

I have but one more remark to offer on the subject of the Phuskus 
and its full identity with the Katul-al-Kesr&wi, and that is the breadth 
of *^ one hundred feef given by Xenophon to the stream which, lie 
adds, had a bridge over it«t The former may be deemed an objection 
considering the K^tul has a width of one hundred and thirty ** yards." 
In the first place, we may fairly presume tlmt no actual measurement 
took place, watched as the Greeks were by the Persian army, and if 
so, every one is aware of the errors that can be made in surmises of 
this nature, setting aside the ever varying widths of artificial streams, 
which, in addition to being regulated at will by a succession of dams 
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* Of those who place Opis on tUe Tigris first, Herod, book i. Clio. cIxzkIx,, Arrian 
chap, yii., Gellari, vol. ii. page 462, lias, in hoc ohuldeeorum tracta UtT^ "Opis, emporium ad> 
Tigrim; lastly Strabo. xvi. 161 and xyi> 171, where he says, ** By the Tigris you ascend to 
Opis and Selencia*'* This last must not be confounded with the first Selencia opposite Gtesi 
phon ; but is the Antiochia of the son of Selencus Nicator, who was the founder of the former 
city as well as of the dynasty of his name- The Beth- Seluki of the Syrian M.S. S. is iden. 
tical, perhaps, with these towns of Antiochus. Soter Xenophon is the only writer, 
I beUeve, that places Opis in any other ponition than un the Tigris. He fixes it on the Phuskus 
without reference to the Tigris at |ill. Anab%sis ii. 34. Pliny, though not mentioning it by 
name, places it distinctly between bo0b the Tigris and Tornudotus. Bookvi 334. 

t Anabaiis ii< 34. 
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-. and sluices in their cmirse, such as tliis has, are increased or 
dimiDished in drought By copious falls of rain le<l into them fron the 
uplands, and by the fluctuations in the trunk from whenoo they derive 
tlieir supply. The passage of the Greeks was effected, too, at the 
latter end of autumn, when all streams are at a minimum, and likely 
enough the Phuskus at the time of the record was but a fourth of its 
mtximum size. The bridge, however, is not wanting in the K&t61, for 
it exists still in the soil of its bed at the foot of a high mound called Tel 
Mahaas il*, not six miles from the site of Opis at Manjur. The fact, too, 
of thd *^ ten thousand" Greeks at once emerging from this spot into the 
desert part of Media,** is another link in the chain of evidencef, for I 
have described the K&t6l-al*Kesr£iwi, or the Phuskus, in the narrative 
of its survey, as the line of demarcation between fertility and desolation, 
the proteoted alluvium tract between the Tigris and the great canal 
having been, as exemplified in its ruined towns, villages, and dry water 
diannelsi a paradise for man in the oriental acceptation of the term ; 
whiles all beyond being an elevated ridge of pebbles out of reach of 
hrigation by canals, was ever as it is now, an inhospitable waste, devoid 
of either water or vegetation« I have crossed this wilderness and 
Bot a vestige is seen or heard of, that could mark it as the former abode 
of our species. 

I have now done with the geographical considerations of Opis, but 
ttk hj no means assured that my remarks will be understood, though 
I have spared no pains either in the local search or in records at hand 
to ^ucidate its position. Herodotus, vague and unsatisfactory as his 
aotioes of the Tigris are, merely mentions it by name as a town on its 
baoks,^ while Diodorus Siculus is mute altogether regarding it^ 
tiKmgh eloquent on the scene that took place there.§ From Herodo* 
tDB, however, we glean that Opis was the name of one of the Hyper - / 
h^^9L.virgin8 whom the inhabitants of Delos honored with divine rites [ 
and sacrifices* She was generally regarded as the daughter of Diana, 



* See Dr. Ross paper on Journey to Opis, Roj. Geo. Soc. Joam. toI. xi. pp. II. 24, aed 
mj oarmtiTe of ** Surrey of KatuI," 1819. The foundations and piers are distinct in the bad of 
tteenaldeaoxoinated erroneously ** al Kabbur," by the modern Arabs. 



f AnalMsia U. p. 35. 

t Hflvod. ia Clio clxxxix. 

I mod. Siciil. book zYii. chap. z. 3. 
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herself worshipped atone time nearly over all the East, ami, according 
to Servius, was considere»l ia the mythology as synonymous with 
Luna.* In the fifth century before Christ, tbe Persian wars with Greece, 
under the generals of Darius Flystaspes, tiiough vigorously conducted, 
did not end with the anticipated success, but it is not improbable that 
thfs intercourse with the Greeks* particularly with the isles of the Me- 
diterranean, impressed the early Persians with devotional ideas in the 
absence of any strict religious system of their own. On their return 
froni these expeditions, and during intervals of peace, when trade and 
familiar intercourse had succeeded to the former enmity, it is nojb unlikely 
they founded the mart on the banks of the Tigris for the convenience of 
surrounding nations, dedicating it, at the same time, to the worship of 
Opis, by instituting the religious forms in vogue at Delos ; from whence, 
indeed, they may have transported the image of the frigid virgin of the 
■ North. We have the authority of Herodotus for saying that no nation ia 
y^ the world was so ready as the Persian to adopt foreign customs,! and the 
celebrated Datis, himself a Mede and a conqueror, confirms the thruth 
of the statement in his address to the inhabitants of Delos by publicly 
venerating their idols, and in offering incense on the altars of Diana and 
'Apbllo.f Iiike many other cities of Persia, Opis, perhaps, contained a 
portion of the captives of the Grecian wars, from the prevailing customs 
of transplanting the vanquished,§ either to colonize new cities, or to 
' serve as mercenaries in the ranks of the army, where their discipline^ 
. tended to the impovement of the irregular hordes of Persia, and mate- 
I rially aided, not only in the subjugation of new states^ but in the con* 
solidation of the empire also ; for they assisted the monarch in quelling 
I disorders amongst his own subjects, which we are told were prevalent 
enough* The rude effigies which we now discover here may have been 
the domestic deities of such colonised families ; indeed, the minute 
emblems, perhaps, of Opis herself, and as such sufficiently Interesting to 
the traveller, though of no real value. It is to be regretted, indeed, that 

V • Melpora, xxxi, and translators note 43. Bryant's Mythology will farther elucidate her 
' sacred position in the estimation of the ancients. 

f Uerod in Clio, cxxxv. 

J Herod in Erato, xcvii. ** Why, oh sacred people, do you fly, thinking so injuriously of me? 
If I had not received particular directions from my master to this effect, I, of my own accord 
would never have molested you nor offered violence to a place in which two deities were born.*' 

§ Herod in Erato, cxix. Clesias, Diod. Sicul : and the sacred records of Meheraiah and 
] Ezra, all afford evidence of this custom. Uecren says the Persians extended the practise. 
/ Asiat. Hist. chap. xi. 340. 
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bat a superficial glance can be taken only of the ruins in the neigh« 
bourbood, for excavations would doubtless divulge many relics of a past 
age. That Opis itself was a great city there is no question, for the 
produce of the Indies and even China reached it from the sea by way "^ 
of Gerrha and the Tigris ;* from whence it was disseminated over 
Northern Asia and Europe> the merchants, residing on the spot, giving 
chiefly gold, drugs, grain, and precious stones in exchange, all of wliich 
were plentiful enougli at the emporium of a country whose revenue at the 
time of the Macedonian conquest has been computed at £58,000,000 
iterling, and which in the time of the Kiialifate, remained within two 
millions of the same amount.f 

The awful change that has taken place is not altogether attributable* 
I am inclined to think, to the degeneracy of the people, and to the ex- 
cesses of armies that have overrun the coveted lands from Europe ou 
one side, from ^ the Oxus and from Arabia on the others. These in- 
roads doubtless tended in a great measure to deteriorate both the soil 
and the people; but I suspect there have been natural and recurring 
causes for so great a depression as we witness in the present day. The 
risers themselves in changing their course must have occasioned far 
greater distress and calamity than the excesses of an invading foe. 
The summit of Manjur, as we gaze around, affords a picture of wreck 
of this nature that could scarcely be conceived if it were not spread at 
the feet of the beholder. Close to us are the dismembered walls of the 
old city, and many other mounds of adjacent edifices spread like 
islaads over the vast plain, which is as bare of vegetation as a snow 
tract, and smooth and glass-like as a calm sea. This appearance of the 
country denotes some sudden and. overwhelming mass of water must 'L 
have prostrated every thing in its way, while the Tigris, as it anciently 
flowed, is seen to have left its channel and to have taken its present 
course through the most flourishing portion of the district ; indeed 
through the immense island which the excavation of the Katu1-al« 

• Vide Commerce of the Babylonians. Heeren's Assiatic Hist. p. 234 ; Masudi's "Mariijadl 
DlMluib.wa.|Sdadaa-ab joti'vr" p. 315. 321. .328; ot Sprenjcer's translations; and in another ciiapter 
we have a comparative rank given of the magnates of tlie earth, which will show the estima- 
tion the country was held in in respect to others in ancient times, by an unprejudiced ^ / 
Mahomedun writer, p. 366. Masudi says, " the Kings of Chipa of the T urks of In dJa^ of the Za J ^/ 
and all other kings of the earth look up 'o the king of the clinnite dtUibii witl^greai respect, /^ 
for be is the first king oa earth and occupies the same position with respect to others as tha 
moon with respect to the stars. For his country Ib the moat noble and most populous : he iM 
the richest of all sovereigns ; he is most favored by nature ; and he has a powerful and firm [ 
tovemment; but now (A. D. 332) this description does not at all agree," adds Masudi, *<witb I 
(he sovereigns of this country." What would Masiidi say could he see it npw ? ^ 

f Ancient Persian history, during the khalifate of Marinin, from a document of Ahmed ibu ^^ 

MaluHiMd iba Abdul EUimed, employed at the time In the department of finance. .\ 
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avoidable in many cases by vigilance on the part of Government and 
its officers. The change in the channel of tiie Tigris in a rocky 
region like that immediately beyond Opis, we must, however, ascribe 
to another phenomenon, which, though, natural, is but seldom experi- 
I enced in these tracts. I allude to earthquakes, and have little 
doubt but the misfortunes sketched above could be traced to an 
occurrence of this nature. Though faintly felt — perhaps but once in 
twenty years — in the alluvial district of Babylonia, we know these 
shocks are constant and alarming in Syria, Asia Minor, and, to some 
)L extent, on the west of Persia — countries immediately enclosing Meso- 
potamia, the northern half of which is, indeed, only a connected 
rocky flange thrown off, as it were, from the base of the several 
ranges, having a gradual descent, terminating in the deep hollow of 
the Persian Gulf. In earthquakes, suoh as those which have at 
\ various times prostrated Antioch and Aleppo, in Syria, the shocks 
have doubtless been felt in a more or less degree over Northern 
Mesopotamia, and in my experience some milder concussions have ex- 
tended to Baghdad and Southern Mesopotamia., During the Ehalif 
Malawakkel's reign, A. D. 850, vre have it recorded that for many 
days the waters of the Tigris, to the great astonishment of the inha- 
bitants of Baghdad, first became yellow, then suddenly changed to the 
hue of blood ; afterwards traced as the effect of an earthquake that had 
destroyed many towns in Georgia and Persia, and opened new sources 
for rivers, besides changing the streams.* A visitation similar to this— • 
if not the occurrence of the period ^must, I presume, have lopped off a 
shoulder of the tertiary tract east of Oadesiyeh on the Tigris, in the 
neighbourhood of the great dams — perhaps adjacent to the Sidd Nimrod, 
which giving way also on the left bank of the river at the same time, 
admitted the Tigris, perhaps confined at the juncture, in a vast mass 
into the plains east of its old course, severing at the moment the 
Kdtdl-al-Kesrdwi on the Pliuskus from its sources at Al-Kaim and 
Dur. Tiie deep and narrow watercourses marked on tlie map in the 
immediate tract between the new and the old beds will show that the 
river meandered about for some time previous to setting in its 

* D. Uordeluk's Biblio Orients, " Matawakkil/' a similar change in the color of the Ti(fir8 
took place this year (1850) on the 9th August, and Ia>«ted to the astonishment of all, for thre« 
' days ; the river, too, which had been failing as usual in these months gradually became station- 
j ary, and nrhen the water resumed its general dirty appearance the river fell with a doubl* 
velocity for two follow. ng days. I have no doubt myself but some earthquake has occurred ia 
the bills near the source of the stream, for a fall of rain is unusual in these months tad to 
areate such » change must have been excessive. 
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present channel, thus offering obstacles to the permanency of any f / 
plans for its control, which might have been contemplated, from the | 
extensive ravages it was daily committing by being broken in a multi- 
tude of streams. Tlie wreck, whenever it happened, must have been 
complete. The K^tul has ceased to be a running stream, perhaps, for 
the last ten centuries, though its continuation, tlie Nahrw^n by the f 
damming up of the Diydleh, and by other extensive repairs, may have ' 
had its existence prolonged to a comparatively recent period. To con- ^ 
dude this subject I cannot refrain from quoting Masddi, a work not 
generally read, on the irruption of the Tigris in his time, 332. A Hijrehy \. 
Sprenger's translation, p. p. 253 — 5. 

After speaking of the Euphrates he says, " In the same way the 
Tigris has changed its course," alluding to the districts to the south ; 
and afterwards, '^ the inhabitants of these places (esh Slierki and Al-kal, 
villages of Katirbil , at present not identified, though close to Baghdad) 
have had a lawsuit witii those on the eastern side (of the Tigris on the 
subject of land recovered or lost by change of the bed), who are in pos- 
session of R;ikkah-esh Shemasfyeh, in the reign of Al-MoktaJer, &c. — a/f Y^ 
&0. What well-informed men have de[X)sed at this occasion, and what 
we have stated, are well known facts at Baghd41. If the water 
changes its course in about thirty years the seventli part of a mile, 
it will make nearly one mile in two hundrel years, and if tlie water 
of a river retires from its original limit four hundred cubits, the place 
will be waste. Tiirough these causes places are rendered uncultivated, 
and if the water finds a declivity or descent it widens by its course )/ 
and rapidity the bed as it carried the ground away to an immense 
distance, and wherever it finds a wide and low place it fills it and forms 
lakes, marshes, and lagunes. By those means places which have been 
cahivated become deserts, and tiiose which were without cultivation 
become cultivated. Every body of common sense will understand and 
appreciate what we have said.'' 

He continues, ''All historians who possess just ideas respecting the 
history of the world and its kings, know that in the year in which the 
prophet of God sent messengers to the Kesra,* and this was the seventh ( 
year after his flight from Mekka and Medineh, the Euphrates and 
Tigris were so much swelled that they never had been so before ; the 
water made immense breeches and holes which were greater than the 

*■ The Saasaoian kings of Pertia. 
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oanalsy and as tlie oanak could not hold the waters, the daing md 
moundigaioe way, and the water filled the lower country. The Persian 
King Abrawlz (Klidsrii Farviz) endeavoured to confine the waters 
again, repair the dams, and to open the trenches, but he was unable to 
control the river; it took its course tONVards the place wherein out 
time are the marshes. The cuUivations an<l fields were submerged, 
and whole districts were changed into mirshes whicli are there at 
present, his exertions to stop it being iiiei!icient. The Persians were 
^BOon afterwards occupied with Aral)ic wars, they broke through its 
limits, and no body could turn his mind to the reparation of the dams, 
80 the marshes became wider and more extensive.'' 

** The whole extent of the marshes wliich the water occupies at pre- 
sent (332 A. H.) is about fifty farsakhs (125 miles about) long and 
as many broad.* In the centre is a round place in which the ground 
rises ; this is a city covered with water, and when the water is clear, 
one may see at the bottom the ruins of buildings ; some stones are 
still standing in their places, whilst others have fallen down One may 
still trace tlie course of the buildings." 

From this account of Masudi, the date of the irruption that des- 
troyed the Kdtul and changed the course of the Tigris to its present 
position might be assigned to the era of Khusru Parvfz. There is 
scarcely any doubt, however, but that it was in operation as a cmal in 
the time of M'atassem, the 8th Khalif of the AUassin, or he would not 
liave selected its district for his new capital erected at Samara, con- 
tiguous to the line of its course, and protected by the exter.ded arms of 
the conduit, from whence also it is presumed the restored city derived 
lis water as did the more ancient Sumere, which existed there in Julian's 
day. It is not, however, unlikely that the several portions, opi the 
elevated soil around, continue to hold water by being dammed up 
where we see the arms unite in the map, and where dams still exist in 
the bed viewed as deep trenches above, they were then still able to 
maintain a large population, and to irrigate as well the tract lying 
between them and the Tigris. 

From Manjur we traversed the country in a N. E. direction to fix the 
arms of the canals that have been served by the river from the K&tuI, 
and which I have noted in my journey of last year. In thirty five 

(* Tfa« Mxr^-«dh-Dfaifaabwa M'ndan^-johir of Ma'sadi saji during the khalifktr of Mo'«wfjr« 
the state derived a rerenae of iitaea miUiooa of Kfai<iriDai (i3;oOOyOOO,) from the reeds alone, 
which grew spontaneously in the marshes, p. tb$. 



-^ 



HEltfOW QM TOT ^ TlQJm.' 



ZS9 



minutes we canoe on a long duct called th^ Ejdeh,* having leveral oth^ 
limilar to it, all derived originally from the E&tul-al^Eesr&wl^ novr 
•operated from them by the Tigris* They are noted in the Appendi;^ ; 
and the lines they pursued over the country are also sliewn. Buini 
of brick-pottery and other remains are streweJ on every hand, shewing 
t)mt the space contained between the old bed of the Tigris to the West 
and the K^ul-al-!B^esr&wi now close on the other side of the Tigris 
to the east was a densely populated region. The next day was devoted 
also to the examination of this canal and to following up the canal 
AUEjdeh,! which was the main branch or line to the east of Opis, 
and in determining the connexion between them and the Kdtul conduit. 
To continue describing these, offering as they do so much sameness 
in detail, would be tedious in the extreme : with the exception, there* 
lore, of recording that I was enabled to £x the site of another large 
town X on the left bank of the old bed of the Tigris on my way to 
Bagdad, I shall conclude with a general reference to the map and to 
the appendix, which the observations made at the several positions wilji 
be found, and on which the former was constructed. The dry bed of 
the artificial acqueducts excavated in remote antiquity in the map, are 
represented by well defined black lines drawn oyer the face of the 
country where they are still traceable, and the deserted channel of the 
Tigris and minor arms, which it must have occupied previous to its 
settling in its present position, are shown by shaded curvatures such as 
those pertaining to natural streams, while long decayed towns are 
enclosed in a broken red-line. A knowledge of this in considering the 
site of Opis will be necessary to prevent confusion ; the bearing ii| 
mind, at the same time that the recent or new course the Tigris has 
followed is marked blue, as also are the canals at present dispensing 
water, will aid materially in the enquiry, for these must be regarded a? 
Bon<*existing when the brave ** ten thousands'* and their successors ii^ 
arms traversed this region, the history of which, whether derived froni 
sacred or profane writers, is in some measure elucidated by the research 
of individuals, however limited in knowledge or in qualifications. This 
indeed is my apology for having essayed the identification of the los( 
Opis, a city which has engaged the attention of our best geographer;^ 
and well deserving of a place on our maps, for we may regard it as the 
priiy^tive " Assembly House" of nations then far distant from each other, 
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but oonnectedi in very early timesy by a commerce that, alike honorable 
to all, spread civilization over the face of the globe^ the blessing of 
which England is now enjoying^ and which she is endeavouring in her 
turn to dispense by establisling an " Opis" in the west, which, let us hope, 
in 1851, unlike its protype on the banks of the Tigris, will prove the 
foundation of an intercourse conducive to universal harmony and 
peace. War and its ravages are but too well Jepicted on the face of the 
country around this early emporium of our race, and with such examples 
before us, who can blame the vindicator of peace or the advocates of an 
enlightened union between communities of men ? Let the dweller on 
the Thames, however huml)le or hard be his lot in his life, turn aside 
from the contemplation of his distresses but for a minute, and ere he 
turns his thoughts from home let him take a glance at the smoking 
cottages — hovels if you will — and smiling fields around him^ and then 
direct his eye to the banks of these classic streams, where a howling 
waste has succeeded a picture similar to the landscape before him. 
Before the ruin was accomplished he will find, if he traces its history^ 
that far greater miseries than his own were endured by its people, and 
that the horrors of war which, under so long a term of peace^ he has no 
idea of, led to the withering aspect which the features of the once smiling 
j landscape at present bear. The lovers of war and the agitators of the 
people should also contemplate the scenes which are of every-day 
, LJU \ occurrence in the land I now write in, overrun a s it i s by the enemy of 
()c»^'his fellow man. The predatory Arab spares not_the moat ngetly. 
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compared to whom the denizen of a workhouse and the Irish starveling 
may be termed happy, but for ever prowls in search of booty of some 
sort, and to whom the wr(Btched_cloihing of the miserable wandere rs 
arouudJififiomes^ jttn_^bject of^u^d^ Once witness 

of this anarchy and distress the contemners of order and peace would not 
only bless tlie laws that protect them, but would appreciate the industry 
of all classes of men who are laudably striving to uphold the high 
position England has attained in the scale of nations, while at the same 
time the Government and a sympathizing community are doing every- 
thing to alleviate want, — a privation as unheeded in this country as it 
b prominent. 

(Signed.) FELIX. JONES, 

Commands and JSurpei^or, 
Saghdad, 15th September^ 1850. 
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Siiewuig the observations and bearings made on the journey described in the 
foregoing paper. The latter when taken by tlie prismatic compass Iiave been 
reduced to the trne pole by daily observations for variation. The latitudes were 
observed by an excellent sextant of Tronghton's, graduated to 10 s» conds, used 
vrith an artificial Itorizon and the angles determined in azimuth and horizontal 
arc by a couple of theodolites, one of 10 incl', where great nicety was required, 
ibo other o(4 inches radius, which was carried tbrcnghout the journey. 



At A.~6earing!), true. 
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Shrines at Kathemein 117 30 

Tomb of Zobeide 136 30 

Called Abu Khandal] A gmve on the canal 158 BO ^ mile distant 

Akr-kuf, Babylonian 241 30 Pile— portion of 

Direction of canal to S. £... 148 00 Median Wall! 

I At B. — Ahweyneh — Bearing trne. 

o / 

Shrines at Kalhemein 124 30 

Akr-kuf , 233 30 



At C— Serikha rum. 

o / 

Shrines at Kathemein 131 30 

Akr-kuf... ••• ... ... 229 00 



At D.— Silk— -the lower one. 

o / 

Shrines at Kathemein 136 00 

Akr-kuf. 224 00 



At E.— Branch canal from the Ser^kha. 

o / 

Shrines at Kathemein... ... 140 00 

Akr-kuf. 206 30 

Road back..* ]12 00 



At F. — Humm&m^t. 

o / 

Shrines at Kathemein 139 00 

Akr-kuf.. ... .., 198 00 

(Ancient) Tel Abdar 245 00 About a niiU dist. 



At G.— The Upper 8fik. 

o / 

Shrines at Kathemain 151 00 

Akr-kuf. , 198 45 

Kjhiln Tarmiyeh 10 00 
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At U.— TelQoosh. 

o / 

Shrines at Kathemein... m. 166 40 

Akr-kuf 205 40 

Khan Tarmljeh 355 00 



At I— Kli&Q Tarniiyehor Suadiyeh. 
o t o / 

San*s Mer : alt. 1 13 22 11, gave the latitude... 33 37 2 North. 

Nitocris's flags displayed in 
the Jedidehlienoli — bore tr no. 70 00 
An auoient mound called Tel- 
kir... ... ... ••• 211 00 



At J. — On the high moanda of the Nalhriyat onnal by theodolite set 360^ to 

the minaret in Sumeycheh village — a tomb called Ibrahim being exactly in line 

with it. 

f t 

Deserted village east of Sn- 

meyoheh... ... ... 8 56 

o / 

Mahomed AbulHnsseyn tomb. 16 24 

Kef» Ali 37 21 

Sheik Jemeel— a tomb, near 

the Tigris 56 22 

Extremes of the village Sadi. 

yeh, on the east bank of 

Tiifris 57 35 to 62 00 Indifferent. 

Mounds in the Abii Sakher 

ruins 117 00 One mile distant. 

Tel Taaseh .138 10 

Eh&n Tarmiyeh doorway... 173 47 
Direction of the Natbriyat 

canal for mile — then turn- 
ing to the E. S. E 168 00 

Sun's altitude^centre for asi- 

muth 12 37 

Angle to sun's centre for do... 171 02 
Theodolite magnetic, shewing 

North 354 00 

Direction of canal coming 

from... ... .. ... 336 00 

Sun's amplitude as set by com« 

pass ... 274 00 

Sun's amplitude as set by 
theodolite... ... ... 279 36 

Making the variation of the 

road compass 3 12 West. 

And by the theodolite needle. 2 43 30^^ West. 
Tlte mound of Abii Sakher by a mer. altitude of the sun on the following day, 
March 23rd, 1850, observed as 113° 57' 10' Being in latitude 33® 42' 4' North. 

At E.— Kef Ali, tomb in Akbara. 
Sheik Jemeel, a tomb near 
the West bank of the Ti- 
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gris — IiHving in one with it o / 

the date groves of Sadiyeh 63 30 

Maliomed Atiul Hasseyn tomb 346 30 

Minaret in Sumeyoheii village 326 30 
Direction of the bed of the 

Shatayt for one mile and a 

h«lf 11 00 

Extremes of Mansuriyeh ^ ^ 

groves 80 to 100 

The direction of the Shatayt 

bed to south... 149 00 

Wanehor AwEneh, ruins of... 152 30 
Station of last night en the 

Naliiriyat 208 00 

Sheikh Ibrahim tomb 255 00 
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At li — Station on the plain 1 mile true east of Snmeycheh minaret; the ^_ 

*r. alt. of A, Canis Majoris was observed as 79° 18' 5" on the night of 23rd 

March, having the iatitude of the village mosque 33^ 50' 48^^ North. 

At M. — Trae bearings observed from the minaret of Sameycheh. 

o / 

Minaret of Beled village 336 15 

Centre of straggling date 

grove N. E. of it 343 00 

Tomb of Syed Mahomed 346 00 

Date groves of Sindiyeh just 
discerned... ... .... 76 00 

Mahomed yVb'I Husseyn tomb 114 00 

Kef Ali tomb 146 00 

Matliriyat and Sheikh Ibra- 
him tomb ill Hue ^172 00 

My station on the K&lfil, or Nahrwau, where it is 
»roken by the Tigris and wliose latitude is ascertain- 
td by meaiM of many observations as 34° 00' 37' \ og oo 

J til chronometrical difference of longtitude, west 
»f 0»^h<iltd, being well fixed in three triuU 

The altitiK^e of Sumeycheh minaret w.'is found also by sun's mer* alt. on 24;h 
faroh. a» 33*=> 50' 46' from ^ 114° 29' 25' O altitu.le. 

At N. — Station on Uyr, tamula«. 

o ' 

Sumeycheh minaret 192 30 

Syed Mahomed tomb 336 15 

At O.— On the tomb of Syed Mahomed. 

o / 

Minarrt of Beled village 295 00 

Syed Saadi. a tomb in the ruin 

of Harbeh 262 00 

Syed Gharyb, a tomb on the 

W. Bank of the Dijeil 193 00 

Khan Mizrakji, on (he East 

bank of the Tigris 205 00 

Malwiyeh^spiral tourer 307 30 
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Khan Dhobiyeh... ... 28 00 

Nitooris, in the bight of Ti- 
gris, leading to opening of 

Shatayt^ 77 30 

Snmeyoheh minaret 166 00 f after war<l8 fonod 

A high mound to the £. S. £. 132 00 { to be Tel Man- 

I jiir. 

At p.— a branch of the R&td1*al-Kesr&w£. emanating from near the ''dam*' 
fonnd in the bed of the Alkaim branch of the old condnit. This station is a 

•autre spot from which other canals diverge, as follows :— No. 1, 2, 3, 4, 5. 

o / 

Syed Mahomed 274 OO 

Sumeycheh minaret... ... 180 00 or due Soath. 

No. 1, Branch from which the 
others were supplied ; its 
connecting arm being on 
the opposite bank of the 

present Tigris 31 30 1 Extends to oliifs 

No. 2, a canal 15 yards broad. 320 00 J of the river. 

No. 3... do... do... do... 255 00 

No. 4:... do... do.., do... 186 30 

No. 5... do... do., do... 113 30 Carving. 

Klian Dholoiyeh 344 30 

Nitocris's flags 296 00 

N. B.— The mouth of the Shatayt, half way between this position and the plaea 
where ** Nitocris " is at anchor. 

At Q.— Tel* Aabr> on the east bank of the ancient bed of the Tigris. 

o / 

Syed Mahomed tomb 23 30 

Beled minaret , 341 00 

Ryed Saadi, tomb in Harbeh. 305 30 

Sumeycheh minaret... ... 152 30 

Syed Gharyb tomb 186 30 



^ 



At R. — Tomb of Syed Saadi, in the ruins of Harbeh. 

o f 

Malwiyeh at i^&ma 318 00 

Khan Mizrakj6 330 00 

Minaret, of Harbeh, ruined ... 291 30 

Minaret of the modern Beled... 41 30 

Kh&n Dholoiyeh .. .:. ... 51 30 

Syed Mahomed tomb 81 30 

At S. — Fallen Minaret in the ruins of Harbeh. 

o / 

Mfklwiyeh ' 319 00 

Kh&n MizrHkj6 ... 336 00 

Belled Minaret .. 57 30 

Syed Mahomed tomb.....* ... 86 30 

Syed Saada tomb Ill 00 

Syed Mahas^in tomb, on the 

other side of the Dijeil... 207 00 

At T.— 'Near the mounds of Jibb&reh, just above the dry canal of ATAItb. 
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Kh&n Mizrakj6... ..... 18 00 

Harbeli... 138 00 

Beled Minaret 112 30 

At U. — Tiie bend of the Dij^il onnal, wliere the ancient Izhakl conduit is- 
ffevered hy it, and where the N E. extreme of the Ch&li joins the west bank of the 
latter. Here, too, on tlie eastern side of tiie D'jeil, the ATAlth, and Mnstansir 
dnots are led off, and the Feihatiyeh, another modern duct derived from tiie west 
bank of the Dijeil, is seen running parallel with the east bank of the old Izh4ki, 

"whow direoiion is quite straight In a line of 163° 00' 

Khan Mirfi,i<ji 38 00 

Direction of the Mastansir... 75 00 Irregular 

Syed Soarli 123 00 Tomb. 

Abul Mahassan tomb 155 00 

Malwiyeh... 325 00 

Alkaim, lower 309 30 

Direction of the Ghaii, or 

Sidd Nimriid 206 00 



At V, — Opening in the rampart Chall Balikh, leading to the valley which 
formerly received the water from its reservoir. 

Malwlyeh tower 339 00 

The continuation of the ridge 

on the opposite side 209 30 

Direction of cana's on either) 98 00 f Ist 

side of the valley j 170 00 \ 2nd 

At W.— Al the position of a bridge across a cauul from the K&tCil-al-Kesr&wf, 
which watered the town north of Tel'Aabr. « ' 

Direction of the canal 145 00 

Tel'Aabr I79 00 

Syed Mahomed 36 00 

Syed Saadi.. 290 00 

At X.— Tel Dhahab, "gold mound." 

Syed Mahomed 350 00 

Syed Saadi... 290 00 

Tel'Aabr 263 00 

At Y.— The High mound of Manj6r. 

O / 

Syed Mahomed sijg 30 

Syed Saadf... 286 30 

Flag on the Nahrw&n or 

K&t(il-al Kesr&wi 45 30 

Another mound, a portion of 
the wall of the old city... 76 30 

Sumeycheh Minaret 191 qq 

Another mound, part of the 

A ji . wall of the old city 26 00 

And at thw mound were observed the following • 

Flag on Nahrwfin 65 00 

^ - . , Syed Mahomed... ...286 15 

And the nonnd noted as 76" 30' from the hiah ^^J a txn -^ 
in lia« Abol Hassan. ^^ "*^'"»** of Manjiirneorly 
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Oil another portion of the wall of the oity of Manjdr. 

a A 

Msinjtir, or high mound 1')6 30 

Syed Mahomed 284 00 

In the valley formed by the 'Alheiu in a very early periodr just west of 
Manjur mounds. 

Mound on which the above ^ * 

bearings were taken 39 00 

Manjtir... 166 30 

On another moand forming a portion of the old wall of the eity of Manjux. 

o / 

Nahrw&n flag 48 30 

Mound of yisterday... ... 325 00 

Manjur ... 221 00 

Mound taken from Manjur... 193 00 
At Z — Varions stations on the £jdaii and neighbouring canals, tlM former a 
great arm which emanated from the K^^iii-al Kesiawf, about a mile west of the* 
valley of the Atheim. 

o / 

Nahrwaii flag 57 00 

Directton of CJinal to where 

severed by the Tigris 336 30 

Ditto in its course to Ejdah, 

high mound- of rains» 160 00 

Syed Mahomfd 270 00 

On canal nex<i east of the Ejdah duct, 50 yards broad. Its course 325^ and 139^ 

opposite. On 2nd canal east of Ejduh. 

o t 

Syed Mahomed 266 30 

Mouth of the Atheim river... 330 00 

Nalirw&ii flag 58 30 

Direction of canal to S. E... 170 00 
On the Ejdah oaoal, where it is severed from 'he Kaiiii by the Tigris : its breadth 

about 60 yards. 

Nalirvran flag... 
Syed Mahomed.. 
Dholoiyeh Kli4a... 
End of Hawi... 
Direction to canal, 
on it of yesterday... ... 160 00 

Oq another large mound of ruins fur whioti the guide hus no name, (one mile ?) 

east of Manjur or Opis. 

o , 

Nahrwan' flag 36 30 

^y«d Mahomed 288 30 

Another mound of ruins, dis> 

tant a quarter of a mile 1 00 

Anotlier larger heap of 

mounds distant three qiiar- 

tersofamile 189 oq 

At Ejdah canal mounds 136 15 

On the mounds of A\ Ejduh canal, where an ancient city of great extent 

formerly stood. 








/ 


• • • 


... 73 


00 


»•• 


... 264 


00 


••• 


... 303 


00 


B • 


... 81 


00 


to station 
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Direotion of Al Ejdah oanal * ' 

from this to the Tigris 350 00 

Direction from this position... 148 00 

Nnhrwdn fliig... 11 00 

Syed Mahomed... 296 00 

Minaret of Sumeycheh... 220 00 
Our position this evening on 

the '1 igris... ... .^ 56 00 

^ a. — On oanal to Enst of Ejdah, Tigris Cliff, half a mile north of position ; 
-and the Ratul formerly ran where the Tigris now flows. ° t 

Flag on Nahrwin 329 00 " ' 

Direction of the oanal, back on 337 00 and 158 00 
Sumeyclieh minaret... ... 225 00 

Syed Mahomed 281 00 

Atioiber long canal running here parallel to tiiis about half a mile to the south. 

A. — On the -cauai specified in last line. 



t 



Snmeycheh minaret.. «.. 230 30 

Nahrw&ii fla(r 335 00 o ' 

Direotion back and on 339 00 and 163 00 

Extensive ruins quarter of a mile S. W. of this. • 

A4 fr — On a canal \irhlch the guide calls Aghab, t ranch of K&tul. 

Sindiyeh village 45 00 ** / 

Extremes of Saadiyeh groves (c) 87 00 to 124 00 

Some high mounds with a dry 
canal, formerly led from K4- 
till to this spot • 101 00 

Sherkh Jemyi,the canal curv- 
ing to the right of the tomb. 200 00 

Sumeycheh minaret.. ... 273 00 

At c, — At Sheikh Jemyl, a modern tomb. 

o * 

KeV Ali in the ruins of Ak- 

bara... 243 CO 

Sumeycheh minaret.^ . • 291 00 

Sindiyeh 38 00 

Extreme of Saadiyeh. (c) ... 5L 00 

Ditto of MansrLrlyeh. (c) 129 00 

jlf ^. At the Tnrmiyeh oanalp. Old duels now seen to correspond with those 

on the opposite side of the Tigris; branches or derivates of the great K4i6i, called 
Tarmiyeh, because a modern out leads the Tigris, when high, into the Tarmiyeh 

Imko ; another name is Ohil. 

Sindiyeh and islet of Mansu- * ' 

rlyeh in one 25 00 

Also the Saadiyeh (west end) 

grove M 28 00 

Sheikh Jemyl, modern tomb... 339 00 
Ivei All.. •• ... •• 

Direotion of these ducts 263 00 

Another running in the same direotion quarter of a mile north. 





o 


t 


to 


67 


00 


to 


152 • 


00 
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fy^ J. ' 7 -^^ ^' — ^^'® mined city of Al Buairs, on the left bank of the oM bed of th# 

^ Tigris. A large town having a oitadel and ooter rampart sorrounding it. Bed of 

the river deep and well marked full of grass and oultivationiiythe produoe of the 
spring rains. Tiiis city is m«utioned in the Kitab-al-Akalim, beyond this uotioe 
I can find no «liie to its history. Ruined material ou every hand. 



o 



Kef 'All 321 20 

Sheikh Jemyl, with the cnrve 
of the old bed of the Tigris, 
and boundary of the rained 

city in one 13 30 

Khan Tarm£veh ^ 202 00 

p /, Extrpraes of Uoweysh and ® ' 

^•^ ^'"^J ^ v^ Dokhleh fe) 121 00 to 101 38 

'yft^^ (y U^ Small ehurap Howeyrfh 88 30 ** . ' 

'^x \ V^^"^^ Extremes ot Mansuiiyeh ^c^... 61 00 to 36 00 

i'^"^ J) iiC/.«— At a«entre spot where ancient canals diverge, called the Medoftd, alflo 

/ /, led originally IromTHe katiil.al-Kesr&wi. ^ ' 



//i^'K 



/ I led originally 



^J^ . Direction of its source.^ • 24 00 

KhanJedideh 120 00 » ' 

• Extremes of Howeysh trees (e) 78 00 to 69 00 

Howeyreh clump 63^' 00 

Aa "* f J^ Tarmiyeh Khin 219 00 

^0^^ - <0^ Kathemein Domes, due South ; indistiDct 

(True Copy) 

(Signed) Felix JomeSi CoromiasioDer and Surveyor. 

A. Malbt, Secretary to Govt. 
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Art, III. — The Volcanoes of India, By Dr. Buist. 



VOLCANOES. 

1. In touching in last year's Report on the subject of Tolcanoea 
mnd volcanic appearances, real or supposed, in India, I was led to the 
conclusion that there were in all likelihood not a few of these which 
wanted sufficient proof to satisfy us of their reality ; and I instanced 
two cases as probably belonging to this category — that of the erup- 
tion in the Zebayer Islands, described by Captain Barker as seen in 
3 846, and the luminous appearance off the coast of Arracan, which, in 
my inability of lay my hands on the account of the matter which I 
knew had been published somewhere, I thought very likely to have 
been the result of some of those luminosities which are now known to bo 
of 8Uoh frequent occurence at sea. On both points I have since seea 
good reason to change my opinion, and the occasion of making the re- 
quired correction seems to be a favourable one for the preparation of a 
short paper on volcanic phenomena in India. My own means of ob- 
servation have been in this matter very limited — the only volcanio 
regions I have actually examined are those to the westward of Kurra- 
chee, and on the South Arabian coast, and those of the Bed Sea. Much 
of the most important information in existence on the subject lies hid in 
the Reports of the Meetings of the Bengal Asiatic Society, which have 
unfortunately not been indexed, the Table of Contents and Index to the 
Papers affording no light as to what occurs at the meetings. The sub- 
ject is the more important as it is obvious from the lates-ft editions of the 
works of Sir C. Lyell and Mrs. Somerville that they have fallen in 
with only a small portion of what has been published on the vol- 
canic phenomena of India. 

The following letters will set the question as, to the Zebayer erup- 
tion completely at rest : — 

"Sir,— With refefence to an article which -.appeared in ihQ Bombay Times 
«f 9th idtinyo, wherein you supopose *■ 1 was misled by appearances, in mistaking the 
iasaiog from the Hindostan steamer, tor smoke issuing from the summit of 



^Nh 
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Saddle Island, one of the Zebayer gronp/ I beg to forward the accompanying 
statement from Captain Lovell, of the P. and O. steamer Oriental (but at 
that time in command of the- Hindostan^) by which yoa will perceive it to be 
impossible I conld have made such a mistake ; and it will also nccouut for Captain 
Lovell not noticing the smoke issuing from the island, inasmuch as we must have 
been in a line with the island from tiie Hindostan at the tim^ she saw us. 1 am 
perfectly convinced there was neitiier mistake nor delusion. The smoke was first 
pointed out to me by the Assistant Surgeon, Nicolson, and seen by all on board the 
Victoria, not at one moment but at different periods ; and at the time it 
was first seen, the Hindostan was to N. N. W. of the Quoin Rock, the northern- 
most of the Zebayer group, and distant from the Victoria ^i least 16 or 
18 miles, in a contrary direction. I should not have been justified in approaching 
nearer to ihe island as we were " dead to windward of it,*' and it was blowing 
Tiolently. The vessel's speed being reduced from 7 to 4} knots per hour ; force of 
the wind 9| height of waves 5. — 1 remain, dear Sir, youis faithfully, 

J. VV, Barker, Commander, Indian Navy. 

P. S, — With regard to no notice having been taken of the explosion by 

the native craft, you must bear in mind that the island is quite out of their track, 

inasmuch as they always navigate the inner channel \ and even supposing they had 

seen it, they would probably have viewed it with the same apatlietic indifference 

] our Arab pilot did — merely exclaiming, * Verily, it is the work of evil spirits.' 

14th August, 1846. 

8 A. M. — Passed Jibbel Teer all sail set, with a light breeze from Nd. 

9. — A heavy black cloud, risinv rapidly from the S. W., which in half an hour 
formed into about a dozen large water-spouts. 

10. — Saw the Quoin Rock. 

10.30.-— The squall burst upon us with heavy rain and blowing furiously, with 
\ muci) lightning and a continuous roll of thunder, wltich liad a very peculiar sound, 
as if close upon the water. Hauled out S. by W. Ship steering previously S. S. 
JB. At 11.30 the rain abated a little : saw the Zebayer Islands bearing easterly, 
distant about 7 miles — and a steamer between us and the islands, distant from us 
about 4 miles. The weather continued thick and squally, with much lightning, 
till we got as far as Mocha. 

The Barometer was very slightly affected by it. 

Henry P. Lovell, 

Acting Commander Steamer Hindostan. 



TO THE EDITOR OF THE " BOMBAY TIMES." 

"SlE,— In your paper of the 14th September, under the head of Transactions 
of the Bombay Geographical Society, you give a long extract from a report 
furnished in 1846 by Commander Barker, of tlie Indian Navy, regarding a strange 
appearance presented by one of the Zibayer Islands in the Red Sea. This report 
is quoted by you with the view (as you suppose) of strikingly illustrating tiie fact, 
that men are apt to jump at strangely erroneous concIuMous when they allow more 
play to a fertile imagination than to the ordinary forms of observation 
That Commander Barker was not thus misled, and that his imaginative faculties 
did not afford him the slightest aid in making this report, but that he simply stated 
what he saw* is very soon and very easily proven. As I was on board the steam- 
vessel Victoria at the time that Commander Barker alludes to,-r-aud as I 
believe 1 was the first person that noticed the singular appearance detailed in his 
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report,*— I consider myself called upon to prove that it was not an ocalar deiasion. 
I noted down, at the time, all the circamstanc^s relating to this sudden outbreak 
of Saddle Island, and I can do nothing better tlian give you the substance of my 
noten, from which you will at once see that your explanation does not tally with 
the facts of tlie ca.oe :— < 14th Augnst 1846, off Sobayer Islands, lat 15^ 1' long. 
42° 12', on the voyage to Suez. The whole forenoon has been calm and excessively 
sultry. Skies overcast ; particularly dark and threatening towards the N. W» 
Thermometer 959. Sighted the Peninsular and Orient steamer bound for Aden: 
she passed about four miles to the west of us as we were closing in with the group 
of islands. Soon after she passed a violent squall from the N. W. burst upou us.* 
It was accompanied by a drenching shower of rain, heavy peals of thunder, 
and vivid flashes of lightning. Ship going about eight knots during the forenoon—- 
reduced to three knots when tiie squall came on; temperature brought down to 
80 degrees. Passed along the western side of the Sobayer group of islands. 
When opposite to Saddle Island (one of the Sobayer group,) and only about three 
miles distant from it, observed a column of smoke issuing from the summit of ono 
of its cones. The squall was then at its height. The column gradually increased 
in size, while) at the same time, distinct jets of smoke issued, as if from numerous 
small apertures round the outer margin of the cone. Before the squall burst, the 
summit of the island was perfectly clear. After passing the island, and while i6 
continued in sight, we observed the smoke. This sudden change affected almost | 
every one on board, less or more, with a feeling of languor and depression ' 
of spirics : several individuals, and 1 myself was one of them, complained of great t 
uneasiness and sickness at stomach.' This is the substance of my note, and 
it clearly shows that your mode of explaining away is without any foundation in 
fact, for both steamers passed along the same side of the Zebayers, and when we 
first observed the smoke issuing from Saddle Island, which was then due east of 
us, the Bengal steamer was well down nearly doe south of us, while the wind 
blew very fresh from the N. West. 

Suez, 6th November, 1850." J. G. Nv' 



• This Garnishes one more illustration to the hundreds wa possess of the intimate connection 
betwixt earthquake, volcanic, and meteorological phenomena so well adverted to by Captain 
Baird Smith. During the Cleopatra's hurricane of the 19th April, 1847, and again at the 
period of the land squall on the 6t)i April, 1848, the masrnetic instruments at Bumbay con- 
tinued in a state of great disturbance fur upwards of two days. 

The following note of the loss of polarity by the needle during a whirlwind is given ia a 
letter in the Bombay TimeSt May 30, 1846 :— 

" There is a class of magnetic local perturbations apparently confined to these seas, one of 
which was experienced b> the Queen on her late voyage from Aden, which we do not remember 
to have seen noticed by magneticians. "When about three hundred miles from Bombay the 
people on board the steamer observed the atmosphere get suddenly clouded all around with 
that strange luril appearance which indicates the approach of a burst of rain or hurricane. 
By and bye appeared overhead those strange and turbulent vapours commonly attendant on 
a whirlwind or waterspout,— and a light wbirlwiu'l accordingly made its appearance. At this 
time the magnetic virtue of the compass appeared to vanisli : the needle lost its polarity, and 
traversed equally in all directions, a state of matters so surprising was of short endurance ; 
the sky cleared without a tempest, and all went well again. It is we think about two years 
since an accident of this sort was met in with by the H. O. schooner Mahi on her way from 
the Persian Gulf. She was surrounded by beautifnl groups of whirlwinds and waterspouts 
rtDging about her in all directions, when suddenly tlie needle lost its polarity ar>d continued 
for sometime useless for the purposes of steering. We are unable to lay our hands on the 
accoant of tl«e circumstance pubiistied at the time, but remember perfectly of its occurrence.* 
To these we may add many others. Dr Buddeby has clearly established the fact that our 
iMier whirlwinds at all events are either due to direct electrical agency, or, at all eventSg 
ve characterised by the most striking electrical exhibitions. i 
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The oocasion of making these corrections seems a most suitable one 
tor throwing into a connected form the information that lies scattered 
up and down in a multitude of different quarters in reference to vol- 
canoes in India, meaning by this general term within the region 
betwixt Burmah and the Red Sea, between the parallels of 10 ^ and 
30®. These consist of the group betwixt Barren Island and Chitta- 
gong, which terminate the vast Molucca band — of the band stretching 
westward, consisting mostly of hot springs and mud volcanoes 
betwixt the Nerbudda and the sea coast of Luz— a range of above 
500 miles in length, and the magnificent region extending from Aden 
to near Ankobar, betwixt 10^ 12° 45' and N. lat. and 40° and 45 * E. 
long. — a base of full 400 miles, and extending to Gibbel Teir, 15** 
SO"" N., a distance of 350 miles, with probably little ((iminutlon, in 
its breadth. 



VOLCANOES IN THE BAY OF BENGAL. 

** One of the most terrible active groups of volcanoes in the world," 
says Mrs. Somerville, '* begins with the Banda group of islands, and 
extends through the Sunda group of Timor, Sumbawa, Bali, Java, and 
Sumatra, separated only by narrow channels, and altogether forming a 
gently curved line 2000 miles long ; but as the volcanic zone is con- 
tinued through Barren Island and Narcandam in the Bay of Bengal, 
(lat. 12° 15"",) and northward along the entire coast of Arracan, the 
entire length of the volcanic range is a great deal more."* The band is 
not, as will presently be seen, limitted to Arracan, but extends north- 
ward to Chittagong, lat. 22,° or 600 miles beyond Barren Island. The 
first description we posses of the volcano in question is that of Lieuten- 
ant Colebrook,"!* who visited it in 1787, when it was in a state of violent 
activity ; he does not seem to have landed on it, and he quotes entire 
the account of it given by Captain Blair in his survey of the Andaman 
Islands. The cone, which springs from near the level of the sea, 
rises at an average of 32° 17^^, to 1800$ feet nearly. Mr. Lyell 
gives the following account of it — he quotes Von Buch as his authority, 
a work I have not been able to consult : — " Barren Island, in the Bay 
of Bengal, is proposed as an illustration of the same phenomena" (that 

• Physical Geography, vol. i., p. 257, Ed. 1851. 
t Astatic Researcbes, vol. iii. p. 3^6. 

$ Later authorities make it 500 feet, and this is probably its true altitude. Captain Blair 
glTeg no separate representation of it on his chart; he merely sets it down as a TOlcano. 
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of ancienfc craters, of elevation, as contrasted with modern craters of 
eruption) " and here, it is said, we have the advantage of being able 
to contrast the ancient crater of elevation with the cone and crater of 
eruption and its centre. When seen from the ocean this island presents 
on almost all sides a surface of bare rocks, which rise up with a 
moderate declivity towards the interior : but at one point there is a 
narrow cleft, by which we can penetrate into the centre and there 
discover that it is occupied by a great circular basin, filled by the 
waters of the sea, bounded all round by steep rocks, in the midst 
of which rises a volcanic cone, very frequently a source of eruption. 
The summit of this cone is 1690 French feet in height, corresponding 
to that of the circular border which encircles the basin, so that it can 
only be seen from the sea through the ravines/'* 

Barren Island was visited by Dr. John Adam in 1831. The water 

close in shore was then hot and steamy, while steam and smoke issued 

from the crater, but no lava or flame. He estimates the diameter of the 

base at about 800 or 1000 yards, and the orifice of the crater, which 

occupies the entire summit of the cone, at about SO.f The latest 

description that has been published of Barren Island is that of Captain 

Miller, who visited it in 1834.$ His account of it is the same in 

its general features as that of Lyell, but he estimates the altitude of 

the cone at no higher than 500 feet ; and considering the limited 

distance to which it is visible at sea, this seems to be more correct 

than the other estimates. He sets down the slope of the cone at 45, 

which would give an altitude of above 1,000 feet, were Dr. Adam 

correct as to the diameter of the base. He states that it could 

only be ascended by climbing, and it is probable that Captain Blair's 

assumption of 32.17, which was determined by measurement, may be 

near the truth. The volcano, like the others along the bay, is chiefly 

active during the S. W. monsoon. 

Next to Barren Island is the volcanic island of Narcandam, lat. 
]^o 22'', The cone is about 800 feet high, no soundings are to be had 

within half a mile of the shore.§ Crossing over to the other side of the 

* Element, 1830, vol. i. p. 39o.— This seems to be taken from Capt. Blair's estimate of 
IMO^ since apset,^as already stated, by Captain Miller, Dr Adam, and others. 
BengHl Asiatic Transactions, 1832, vol. i. 
Calcatta Journal of Nat. Hist., 1843, vol. iii. 
Beport of Calcutta Coal Committee, 1839. 
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\ bay, where perfect tranquility seems for nearly a century to have 
I reigned, we find a period when the Coromandel coast was as much 
4 moved by volcanic agency as that of Arracan itself. 

The earliest account we possess of any actual eruption in the Bay 
of Bengal is that contained in the 1st vol. of the Annual Register, 1 TTG, 
reprinted in the Bengal Asiatic Transactions of 1847.* It was written 
by an officer on board a French Cast Indiaman, and addressed to his 
friend at the Hague : there seems no reason to question its perfect 
accuracy. In July, 3 757, fires were seen from Pondicherry to break out 
on the surface of the sea three or f ur leagues from shore. These 
blazed out with the greatest fury, throwing up pumice stone and com- 
bustable matter. This was accompanied by a noise like thunder, or 
the discharge of heavy ordnance. An island a l(>ague in length and 
about the same in breadth, with a cone and crater in the centre, then 
appeared. A vast quantity of dead fish were afterwards seen floating on 
the surface of the water, destroyed by the eruption. The sea was some 
days afterwerds so covered with pumice stone that vessels found it 
difficult to make their way through it, while they ran the risk of being 
burnt from the showers of hot ashes with which the air whs darkened. 
The island seems speedily to have subsided again, as we hear no further 
mention made of it. A shoal, called the Goris Bank, was seen by 
H. M. S. " Melville" in a line joining Pondicherry f and Chittagong, 
and a shoal is noted on an old chart as having been met in with by an 
American ship in the line betwixt Pondicherry and Chedooba : both 

' these have since then disappeared. Mr. Piddington remarks that the 
middle of last century was the great epoch of earthquakes all over tho 

. world. 

In 1750 Chili was visited by an earthquake, by which the town of 
Conception was destroyed : the sea rolled over it, and the entire 
port from thenceforth became useless. The whole shore seems 
to have sustained an upheaval of about 24 feet ; and shells 
similar to those found in the adjoining seas are now abundant on 



♦ Bengal Assiatic Transactions 1847, vol. xvi. p. 499. Reports and Asiatic Researches, vol. 
1. |». I'.b. The papers of the Bengal Asiatic Society are indexed: the vast amoant of most 
valuable information contained in the Reports can only be found by reading them through. 
This is the case with nearly the whole of thtit relating to volcanic phenomena. 

t Abridged from the remarks of Mr. Piddington on the subject of eruptions .—Bengal, 
Asiatic Transactions, at supt. 
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mountains above 1000 feet high.* On the 15tb September, 1751, 
the capital of St. Domingo was destroyed by an earthquake, and part 
of the coast, 20 leagues in length, sunk down, and has ever since 
formed a bay of the sea. The Lisbon earthquake, one of the most 
fearful on recor«1, occurred in November, 1755, and in 1757 the 
Azores were struck with an earthquake, during which eighteen small 
islands arose, about 200 yards from the shore : these corresponded 
very closely with the Pondicherry explosion. f 

The volcanic region in the Bay of Bengal seems about this time to 
have been in a state of general activity. Off the coast of Arracan, 
lies an island called Chedooba situted in lat 18°50 ' N. and long. 90°40^ 
fifteen miles in length and seventeen in breadth, or of about 200 square 
miles in area. Its general appearance is that of a fertile, well- 
wooded island, of moderate height and irregular outline. A band of 
level land, covered with fragments of coral, shells, and gravel, ahd but 
a little way elevated above the sea, surrounds it : three distinct terraces i 
are visible, the result of so many separate upheavals.^ •♦ 

There are four large volcanoes in Chedooba, detached mounds rather 
than cones, varying from 100 to 1000 feet above the level of the sea. 
They are composed of stiff grey cLiy, with large quantities of singular 
fragments of stone : their sides are much cut up with rain ; their f 
summits, which are from 50 to 240 yard?* in diameter, are quite bare.§ 
On the summits of these are numerous well-formed cones, from a few 

* Lyell's Element^, vol. i. p. 440. Edition 1850, p. 431, gives it 1849 English feet. 

f The following extract iR from Dr. Thomson's paper on the Geology of Bombay (Mad. Lit. 
Trans.) It bears directly on the subject, and carries us three centuries furti>er back : I have 
not considered the description specific eno'igh for the text, but .>ee no reason to doubt the , 
authenticity of the fact :— " Tiie Island of Vaypi, on the north side of Cochin, rose from out 
the sea in the year 1341 : the date of its appearance is determined by its having given rise to 
anew era amongst the Hindoos, called Puduvepa, or the new introduction. Coutetnpora- ' 
oeously with the appearance of Vaypi the waters, which during the rainy season were 
discharged from the Ghaut, broke through the banks of tiie channel which usually confined 
them, overwhelmed a village, and f ormed a lake and harbour so spacious that 11:; ht ships 
coold anchor where dry land formerly prevailed." — Bartolome's Voyage to the East Indies. 
lome 1796 ; Translation 1300. 

Z Capt. B. Smith, in his admirable paper on Indian earthquakes, published in 1842, Bl. As* 
Tnna.vol.xii., gives an account from the " Gentleman's Magazine" of a violent earthquake , 
wbich occurred at Calcutta in 1737. Twenty thousand vessels of Viirious sizes are said to have ' 
been destroyed by the inundation which accompanied it, and 30,')('0 lives are said to hare been . 
lost on the occasion. No volcanic phenomena, strictly so called, seem to have attended it. It 
took place daring a furious hurricane. The earliest Indian earthquake of which pariiculars are . 
given is that which accompanied the hurricane of '^6th May, lUlS, by which 200) lives and 60 
vetaels are said to have been lost at Bombay. See Madras Lit. Trans., 1837, already quoted 
fiwn Gofrer'a Portuguese India, tome ill. 

I Abridged from Capt. Hals ted's Report on the Island of Chedooba. Bl As. Trans. 1841, 
vel.x.p. 434. Capt Ralsted gives maps of the Islands of Chedo.>ba aud Regaao, ac\joiaing to 
It. The latter ib copied iuio Johnstone's J-bysical Atlas, map 3. 
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inches to four feet in height, and about the same in diameter. On the 
outside they are hard, within they are filled up with a thick, uniform, 
well-mixed mud, which every now and then runs out at the side, or over 
the edge of the crater, bubbles of gas rising at intervab of three 
or four minutes. There is no appearance of eruptions, of lava, or scoria, 
or vestige of the agency of actual fire : some of the volcanoes throw 
out hot sea water in place of mud : they are most active during the rains, 
and then occasionally emit flame and stones, as well as mud, throwing 
these to a considerable height : the stones are obviously torn from 
the beds through whicli the water passes ; portions of copper occa- 
sionally adiiered to them. Petroleum wells abound here, as they do 
all round the neghbourhood. Capt. Halsted visited Chedooba in 
1841, and his survey in the ** Childers'' extended above 100 miles along 
the coast. The shore here is marked by three well-defined terraces, or 
raised beaches, covered with coral and shells, and manifestly the result 
of three distinct upheavals, with considerable intervals — of just a 
century, the natives believe, betwixt them. The uppermost of 
these is less conspicuous and distinct than the two lower, but on the 
western coast a remarkable column of rock stands out on the beach, 
about 40 feet high, with oyster shells still attaching to it, showing 
the second line of beach, just thirteen feet above the first. ^The 
last of these was said by an old man of 106, who remembered 
it when he was a lad of 16, to have occurred about the year 1750.* 
Mr. Piddington suggests that it is not unlikely that it may have 

occurred simultaneously with the eruption at Pondicherry in 1757 

natives being proverbially inaccurate as to dates — during the occurrence 
of violent earthquakes, when the sea washed several times over 
the lower part of the island, and then permanently retired as the land 
emerged. Captain B. Smith thinks it likely to have accurred during 
the Chittagong earthquake of 1762. Immense quantities of fish were 
found on the recovered land, and the feasting which oc3urred on these 
is still a favorite tradition in the island : no^rent occurredln the earth, 
and no lives were lost, or mischief occasioned : for more than half a 



* Mrs. Somerville (Physical Geography, vol. i , p. 254.) speaks of these as the result of 
gradual upheavals going ou within the last hundred years : it appears to have been the 
effect of a sudden and instantaneous elevation, occurring just a century ago. There is no 
evidence of any subsequent change of level having occurred within this period alonir the 
shores of the B^y of Beugal. ^ 
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j eentury much of the soil remaioed salt. The elevation hjis beea greatest 
towards the centre of the line examined, where it is twenty-two feet ; 
at the terminations it is thirteen, and at Foul Wand nine, fiegwan, 
lat. 18o 37'4:9^just to the north of Chedooba, is marked by three distinct 
risings,* each about eight foet : the outer portion of the island was 
said to have been raised about 1760 — most liitely, as Mr. Piddington^ 
supposes, 1757* The original island contains two terraces, about nin« 

' feet high— the outer margin is as yet barren ; it consists gener 

J rally of morals, shells, and gravel; the rest is a level plain of nee fields. 

la the adjoining island of Bamree, or Eumbree, o^ Kyouk Pliyoo, 

there are some beautiful mud volcanoes, the cones of which are aln^ost all 

I covered with luxuriant casuarina trees— the only places where they ar^ 
found iJpL the the neighbourhood. The craters and expelled matter 
possess the same general eharacteristies as those of Ohedooba.f Thif 
was first described by I^ieut. Foley, in vol. 4:th of the Asiatic 
Journal; the cones ar^ said by him to vary from five to 1£^00 feet, one 
peak, called Teeka, reaching the altitude of 3000. Yapour and flame 
vrere seen to issue from one of the peaks during the earthquake of 26th 

Aug., 1833. 

Thero are various hot springs at Chittagoi\g subject to periodical 
epniptionsj and which constantly emit gas and flame* 

There is a small volcano near Kyouk Phyoo in a constant state of 

Qt activity, and which frequently emits smoke and flame. Cottages at 

&e distapce of four miles from it were on the occasion of the eruption 

' of 1812 brightly illuminated, yet so little was the heat that the speci«> 

mens from the crater were nowhere melted. 

WithiA little more then ten years of the elevation of the Islands 

off Arracan a catastrophe, precisely the opposite of that from which 

Cllie4ooba sujSered, overtook Chittagong^ During the great earth- 

4Ittake of April, 1672> sixty square miles of the lowlands along 

' thore were permanently submerged : Oes-kmg-toom, one of the 

Hug mountains, entirely disappeared, and another sunk so low 
tbat its summit only remained visible.| Four hills are described as 
having been violently rent asunder, leaving open chasms, varying from 

—* ' !■ ■ I I ■ I I II ■ I .1 ..I , I III . I I p 

* Koto of Ia«at*pii/oVQUoth| B. M.<~Map of Begwao. Bl. As. Trans ; Johnstone's Fbysicsl 
Atias. 

i&r Spvy. Bl. -As. Trans. 1851, toI. z. p. 1845. 
PbiL Transactions, 1763, given entire in Gapt. Smiles paper on eartb^uakei, Bl. At. Trans.. 
Jdi. ^. 1047, qnoted in Report of Coal Comm^ttea, repoblishad ia ^ India Be7lew« 1 839« 
9* 71* I bare iaUoduced tbe passag^.into tbo test Qoariy unaltered. 
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thirty to sixty feet iti width. Other mountains and hills were varioosly 
^listurbed ; some were partially thrown down so as partly to disturb 
the courses of rivers. One eminence became degraded by little and 

) little till it returned to the level of the plain. In the plain the earth 

' opened in several places, throwing up water and mud of a sulphureous 

i smell. At Barcharra 200 lives were lost on a track of ground that 
sunk suddenly. It is said that at Arracan the effects of the earth- 
quake of 1772 were not less fatal to human life and property than 

' those of the Lisbon one in 1755 ; while at Dacca the waters rose so 
fluddenly as to throw all the boats on shore, on its retirement sweeping 

I multitudes of hum^an beings away. From the notices of islands now no 
longer to be found on the western shore ortHe "Bay of Bengal, in the 
Recounts of Arab navigators, there can be no doubt whatever that 

(^numbers of these have been from time to time submerged.* 

About an hour after sunrise on the 26th July 1843, the inhabitants of 
Ohedooba and Flat Island heard a great noise, and saw fire rising 
out of the sea ; an earthquake had been felt just before ; — this conti- 
tiued for four days, when on the 29th a small island seemed to arise 
above the surface of the waters. It continued visible for about a 
month, but it was now the monsoon, and the weather was too boisterous 
to permit of its being approached. In October, on the return of the 
fine season, search was made for it, but no trace of it could be found. 
A careful survey of the spot was afterwards instituted by order of 
Government, but no indication of commotion, and no change in 
the aspect of the shore, or bottom of the sea was discoverable.f 

On the 2nd Jan., 1845, between the hours of six and seven p.^m., 
about an hour after sunset, the people of Eyouk Fhyoo, on the coast of 
Arracan, were astonished to see the eastern horizon to seaward become 
brightly illuminated : it continued flickering, like the reflection of dis- 
tant flame from a ship on fire, for about half an hour, when suddenly 

' immense volumes of flame were seen to burst as if from the depths of 
the ocean, presenting the most sublime and awful spectacle to behold- 
ers. It was occompanied by a low continuous rumbling sound, which 
«eemed to ascend from the bowels of the earth, and was re-echoed 
from the hills around. The duration of the exhibition is not mention- 



• Mr. Torreng, Bengal Asiatic Journal. BeportBt Feb.i 1845, D« xxTii : Ibid. D. xxli. 
t Ibid, Dec^ 1843, yoI. lii., Ibjd, yol. ii., p. lUT. 
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•d, though it was seen by many witnesses : it seems to have been very 
transient. A vessel was sent out to sea immediately, under the impres- 
sion of its being a conflagration, but saw nothing. Government, on 
being applied to by the Astatic Society, instituted a careful survey of 
the coast, but no change in the depth of the soundings or character 
of the bottom could be discovered. There can, at the same time, remaia 
no' reasonable doubt that the exhibition was volcanic — probably a sud- 
den emission of gas through an aperture or crevice not detected by the 
sounding-line.* 

The extreme frequency of earthquakes in Assam would lead to the 
inference that it was the theatre of lively volcanic action. No fewer 
than twelve of these occurred betwixt May, 1834, and May, 1835. 
•* About twenty years ago," says Dr. McCosh, writing in 1837 — 
that is about 1817, ^ the natives inhabiting a small knoll near the 
hill of Qolpara were so terrified by the unusual shaking of their little 
hiU, that they fled from it for safety, and ran to a distance : on their ' 
return their houses and hill had disappeared, and a large pool of water, 
thirty or forty feet deep, oco upied its place."t 

The region of recent direct volcanic action seems, so far as we at 
present know, to terminate with the extremity of the Delta of the 
Ganges:^— a few hot springs are all we have to indicate the agency of 
subterranean Are for nearly 1000 miles across the Peninsula. There 
are hot springs in the Damoodah Yalley, 23^10^ N., in^Gangetic In-^ 
dia, in Kunowar, in the Lower Himalayas, and near Lohiunkuhd, on 
the Sutlej. The most notable of these is that at Sargunga, near r 
Ghota Nagpore, in Central India, where the temperature of the water -^ 
is 184® : it smells strongly, and seems to be a Harrowgate. § Dr. ' 
Vosey describes a hot saline spring near Hyderabad, in the Dec- 



• Three accouots of this most singtihir occurence are given with great minuteness in the 
Xeports of Proceedings of the Bengal Asiatic Society for February 1816, p. 21-.2d, uot in- 
wxed. The best account is that of Lieut. Hawicins. 

t Topography of Assam, by Dr. McCosh. Calcutta, 1837. 

X Col. Couseley, Bl. As. Trans., vol. xvii. p. i. 

I The foUoif ing is from Capt. Baird Smith's memoir on Indian Earthquakes. I have not met 
« with the work of Dr. Ftlconer referred to as expected in 1841, uor, indeed, with any more 
woent account of the field of fire than about to be given : but from the frequency of our 
"MUat Cashmere sluce 1846, I should suppose it must have been frequently since described. 

"Whether recent travellers who have explored the valley of Cashmere have collected any 
wrther evidence as to the former condition of the province, I am unfortunately unable to aay, 
M ihave not yet been able to consult their works. That indications of active volcanic action 
tte numerous and remarkable, I learn from Dr. Falconer, the latest of the Cashmerian tra% 
«u«i. He inibrmi me that a singular * field of fire' exists io the valley, of considerable di- 



>r 
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y . cftm* In ihd CoBcan there are no fewer than twelve hot sfyringa b^« 

- twixt Da^gautn and South Rajpore, and they are supposed to follow 
the line of tiie great Ghaut chain southward to Ceylon : the majority 

occurs near the great lines of dislocation. There are two hot springs 

In Candeish, and several in Eattiawar, and Lower Scinde, as we shall 

^ presently see, abounds with them. 

Lake Loonar, ia the Sichal Hills, is the only instance of a volcanic 

j^ outburst observable in this immense Plutonic region.f It is a nearly 
circular or oval depression in a country composed entirely of tabu- 
lar and nodular basalt : it is 500 feet in depth and three or four 
miles in circumference. In the bottom of the hollow is a lake five feet 
deep, the waters of which are impregnated with muriate and sulphate 
of soda, and sulphate of lime ; sub«carbonate of soda prevails m the 
neighbourhood. In 1851 it was examined hy Dr. Bradley, who met 
with abundance of scoriae in the neighbourhood, and was able to 
trace a vast stream of lava to the east and westvyard. The great in- 
tervals betwixt the points of volcanic activity in this part of India, 
efen when connected by hot springs, prevents them from being asso- 
ciated as groups anywhere betwixt Arracan and Cutch, 

On the 27th May, 184G, a hill on the Nerbudda, called Dumoh Phai, 
or smoking mountain, about 500 feet high above the plain, gave out 
alat ming moans, to the terror of the neighbourhood, and then an enor- 
mous outburst in it occurred. The appearance this presented when ex- 
amined shortly afterwards by Col. Skene and Lieut Briggs was such as 
might have been produced by the explosion of a mine, making a rent in 



xnension?, and through crevices in \7hich flames continually issue, the outlines of this vol- 

\ cunic tract are distinctly defined ; and the action appears to be stri«tly local, the soil is com- 

] {^let^ly burnt, and in some spots X believe, petrified. ( vitrified?)— The igneous action has 

I continued now for upwards of two centuries, as the existence of this remarkable spot is 

certified by Abul Fazil, the learned minister of the Emperor Akber* Mr.^Moorcroft in his 

travels, (Vol. ii. p. 277; mentions a hill withen three days' journey of the city of Cashmerey 

from which loud explosions are heard at intervals^ accompanied by the escape of f^aseous 

fnatter, with force sufficient to tear off the doors and windous of buildings situated upon it. 

I'here wns nothing on the hill resembling a crater, but the inhabitants on the spot asserted a 

distinct recollection of the explosions."-^Bl. As. Trans, vol. xii, part ii. for 1843, p. 1046. 

* For the above particulars, 1 am indebted to Dr. Falconer. They were given verbally, 
and are quoted from memory, so that they are rather indefinite ; but as I)r Falconer's own 
account of the phenomenon muy be expected erelong, it will be in u>y power to correct and 
enlarge the above notice. 

• Second Report on Geology of Hyderabad. 

f Malcolmson, London Geological Transactions, 1839. It was first described by Lieu t. 
Alexander, in tiie Madras Literay Traosactious, subsequently by Mr. Oriebar in the Bombay 
Geographical Trausaetious. 
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the hill from top to bottom about thirty feet across, and six feet deep. 
Great ' trees were upset by it, and the rocks rent twenty to thirty 
feet in pieces, as if blasted by gunpowder, and thrown to the opposite 
sides of the fissurcr The appearance presented in no way resembled 
that of a land slip — the bursting force had obviously been from the 
interior. It was not stated that any erupted matter had been thrown 
out ; there was no appearance of any volcanic vents in the neighbour- 
hood, and no tradition af volcanoes ever having existed.* 

In the end of October, 1849', something like an ebullition of pesti- 
lential gas, the discharge pro^'ably of a submarine volcano, occurred oflf 
Poreljunder, in Kattiawar, and was manifest for thirty or forty miles out 
at sea : the fish were poisoned by it, and for days lay floating in myriads 
on the surface of the water. \ An incident similar to this had occurred 
at Berampore, in May, 1810 : the water in a large tank, usually pure, 
and which for a period of thirty-four years had never exhibited any- 
thing extraordinary, suddenly became of a dark green colour, and an 
immense quantity offish, many of them weighing from eight to four- 
teen pounds, floated dead on the surface, and w^re afterwards removed 
\ in cart loads, and made use of as manure, the people ascribed it to an 
\ e arthquake4 which then visited Calcutta. 

There is no record of the Cutch volcanoes having ever been in a 
state of permanent activity, and they seem rather to have played the 
part of spiracles to the gases of earthquakes, when '* the earth, 
seemed with a kind of cholic pinched and vexed," with fits of vomitting 
of lava or of flame. On the border of the chain of mountains, and 
eighteen miles from Lukput, the most westerly town in Cutch, is a 
hill believed by the Hindoos at one time to have been a volcano. It 
has long ceased to emit flame or smoke, but is still an object of wor- 
ship amongst the Hindoos. § It does not appear to exhibit any ves- 
tige of lava, scoriae, or ashes ; a I itumenous earth, with a strong 
disagreeable odour, is dug out of the side of it, and used as incense in 



J * Bl. As. Trans, vol. xvi. 

t See Report of 1 850, B 6.S. 

% Asiatic Annual Register, rol, xii. p. 465. 

iMcBiardo't Account of the Province of Cutch* Bombay Lit. TranB< Tol. ii^ p. 21o, 
4 to* idition. 
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>C the worship of Assapoora : it is found in small pieces imbedded in the 
common soil, from which it is separated without diflSculty. 

On the occurrence of the great earthquake shock of June, 1819, vast 
clouds of dust were seen to ascend from almost every hill or range of 

t hills in Goozerat and Cutch ; smoke was in many cases visible,* and some 

^ flame was perceived. At a place twenty-six miles west from Bhooj, fire 
was seen in considerable volume to burst forth ; a blazing ball was pro- 

• jected into the air, and fell to the ground, where it was broken into 
four or five pieces, on which it became extinguished and invisible. No 
fragments could be discovered, but the vegetation was found scorched 
where it fell. On being examined next day, the hill was found rent 
and shattered, as if something within had sunk. Fire, to a certain 
extent, was said to have issued from a bituminous hill from which alum 
is made, near Murr: the height of the hill was considered to have 
been reduced, and it was r^nt and shattered into ravines. Near the 
town of Sinderee, situated where a branch of the Indus joins the 
Runn, and which was permanetly submerged on the occasion, a number 
of small cones, six or eight feet in height, burst up from the ground, 
and continued for many days to emit bubbles of air and mud from 
their summics.f The first and greatest shock occurred about seven p. m. 
on the 16th June : lesser shocks continued till the 20th, when the 

' volcano called Denodur, about twenty miles N. W. of Bhooj, burst inte 
action, and the movements of the earth immediately stopped.^ 

Yestiges of recent out'nirsts, though of unkcown date, appear at the 
village of Wag^-ke-Pudda. A high table land of volcanic matter,' 



* Dr. Thomson, in his account of the Geology of Bombay, published in the Madras Lite-, 
rary Transactions. >or 18:^7i after describing the hurricane iind earthquake which occirrredall 
along the coast on the I5th and 1 6th May, (the 26th and 27th new style, exactly 200 years to a 
day before the occurrence of similar events in 1h48,) says :—^* Besides the appearance of a vio- 
lent commotion in the atmosphere, and a perceptible concussion in the earth, volcanic action 
seems to have occurred, if we may be allowed to deduce such an inference, from the highly 
embellished representations of the historian, of giants seen in the air throwing great globes 
of fire at each other ; confusion of human voices in the atmosphere, the trampliqg of horses, 
and the sound of warlike instruments." It is added that much of this nature oecu> red in 
Saisette and other places. (Souza's Portuguese India, tome iii.) "The metaphorical figures", 
concludes Dr. Thomson, " expressed in the latter part of the description, are strikingly simi. 
lar to those employed by Dion Cassuisin his account ot the eruption which destroyed Uercu- 
laueum and Pompei, where we are told, giants were seen, and the sounds of trumpets heard 
in the vicinity.'* There is so little appearance of any recent volcanic eruption near Hombay 
tliac I should be disposed to ascribe the appearance, probably in both cases, to the meteoro- 
logical phenomena always coincident with earthquake and volcanic action. 

t McMiirdo's account of the Earthquakes of Western India, lbl9. Bombay Lit. Trans, 
vol. iii. p 105. 

% Cupt. Baird Smith on Indian Earthquakes. BI. As. Trans, vol. zii . June, 1843i The autho- 
rity on which this statement is made is uoc stated. 
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iiibont iwo miles square, has been blown out into a flat basin, the sides | 
being broken into fissures, with craters, ravines, and hollows ; and the ' 
interior, or bed of the basin, interspersed with hillocks and cones of 
every variety of colour — black, red, yellow, and white, and with patches 
of cinders similar to the refuse of a furnace — the whole looking as 
fresh as if the igneous agents were ^ still in operation. The surface 
of the table land immediately surrounding the blown out space is co- 
vered with burnt iron-stone, similar to septaria, divided into irregular ' 
cells. On other parts of the table land, craters of some fifteen oc 
twenty feet in depth have been blown out ^ they are composed of tlie 
materials just described, and are covered with patches of sulphur.* 

The rocks around the hot springs of Peer Muggen, ten miles west 
of Kurrachee, consist of nummulite limestone, in some cases highly 
crystallised, and where the fossils, according to Captain Yiccary, oc- 
casionally are extensively altered. Two miles further to the west- 
ward, occurs the group of Minora hills^ about 800 feet above the sea, 
and 500 above the plain surrounding. On the eastern side a crater has | 
been blown out, — the ruins are scattered around. It is oval in form, ( 
about 150 feet in length, and fifty across. Tiie explosion has burst 
;away one of the sides, and blown through the strata acyoining. It 
seems as if a vast deluge of water had for a short time been discharged 
from it ; there is no tradition f in existence regarding it, nor is any- 
thing known of the date when it was in action. It has clearly been sub* 
ject to the great changes which have taken place around, though it is 
|)robable it preceded the deposit of the post pliocene cltiys found at its 
base, i as these bear no appearance of disturbence, and bave most 
likely been deposited by the sea subsequent to the explosion. There 
are several other craters of lesser size and more imperfect structure 
fooM Minora. The roc ks at the Lukkee Pass — liotsprings appear to 



• Grant's Geology of Catch, London Geol. Trans. 1888, p. 3)6. 

t Capt. Carless, who gives (1838) by far the best account of this district yet published, 
IPMks ofa celebrated hill called JibelPubb, twenty miles N. W. of the hot springs, of which 
vonderfaliito'ies are related all over the country, but he doe-< not tell us what these stories are. 

X Capt* Yiccary describes the clays as post pliocene. He makes (no mention of the crater, 
t visited it and took carelul drawings and measurements of it in March, 185o< The highly 
crjvtaHlne state of the rock is conspicuous. I confess I could discover no evidence of any ma- 
wial diminution of its fossils around the springs or near the crater. The rocks, which every- 
v^erearoimd are one mass of shells and zoophytes, tl^e corals being often in the most bean- 
^iftilljr perfect state that can be imagined, have been in some places highly crystallised, the 
4waiiic remains being in part obliterated. The crystals are occasioiuUly ^r^Dged in beau- 
^•ttt*l|]^efori08|lUseniany members of tbe«eoUt« ftam^i* 
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be of exactly the Stime description as those at Peer Muggeii-^tliei^ 
position in all likelihood due to volcanic influences of comparatively 
recent existence. The hot springs of Peer Muggen attain a tempera- 
ture of from 100 to 150, and yield a very copious discharge. The 
water is perfectly pure, and fertilises the soil around.* One of the 
tanks contains nearly 200 crocodiles ; there is a spring at no great 
^ distance, which affords large deposits of sea salt. 

The next volcanic group to be met with in this direction Is that of 
Hinglaj — a series of mud volcanoes, very similar in point of form 
to those of Ohedooba, along the sea board of Lus, and now in great 
Activity. Here there is no appearance whatever of there ever having 
been any eruption of lava. The first of these are called the koops of 
Chandra. Tliey are believed to be of Divine origin, and to be pos- 
sessed of miraculous virtues. 

** Within two days' sail of the pwrt of Kurraohee, within a hundred 
yards of the sea, commences the group of mud volcanoes known by 
the name of the Koops of Rajah Rama Chandra. Thr^e of these were 
visited by Captain Hart ; a fourth was seen by him at a distance ; and 
they are said to be very numerous, and to extend some way alon|; 
the shore, and far into the interior. About two miles from the wells of 
, Tilook Pooree, three hills, of extremely light-coloured earth, rise 
abruptly from the plain .f 

*^ The centre hill is conical, slightly &attened, and divided at the top : 
it is about 400 feet high : its southern and western sides are more 
precipitous than the others. The second of the group is about half 
the height of the first ; the two are connected by a causeway about 
fifty yards in lengtk. The third covers a greater area than either : its 
apex seems destroyed or broken off, otherwise the characteristics of the 
three closely resemble each other. They are all indented at the base 
with numerous chasms and fissures, which run into the interior ; and 
their sides are stroked from the summit down as if with sluices of mud 
or water overflowing from the crater. A basin of liquid mud about 
thirty yards iu diameter occupies the whole summit of the largest of 

* The hot spring takes its name from Feer Muggen a Mahomedan Saint, whose shrine is 
Xilose by. The coincidence of the sound with the designation given to the long- snouted 
.crocodile (muggur) has led to the inference thai it was Peer Muggru, the Crocodile Samt* 
The crocodiles in the tank are of the kind called Gavial : they aro preciielj tiinUv to tbOM 
.of the Nile and Ganges. 

.•f Extracted fr om the Beports of the Society for May, 1850, 
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the three. Air babbles and jets of mud arise from the basin oontiinaalljr 
—the aemi*fluid mass within being constantly disturbed by them. 
The whole summit of the hill is crusted over with caked mad. 
The same appearances almost exactly are presented by the craters 
of the two other hills,— with this difference, that in tiie case of one 
of them the mud was said to rise and fall, occasionally overflowing 
the crater, sometimes sinking in it above 15 feet, A fourth- 
hill, similar to those just descrii>ed, was seen at some six miles off, but 
was not visited. Tlie water and mud all around is salt. The ground at 
the base of the hills is full of cracks and rents. It is the same volcanio 
agency, most probably, which gives rise to the hot springs of Peer 
Muggen, that supply tiie famous crocodile tank, which feeds or 
stimulates the mud volcanoes. Abundance of brimstone is found 
at no great distance, and one eminence some twelve miles off 
is known by the name of the sulphur mountain." Gapt. Ro- 
bertson describes the whole district, for an area of probably 
not less than 1000 square miles, from the Hura range westward as co- 
vered vfith mud cones, active or quiescent. He spent a fortnight 
amongst them in 1 849, and could discover no particular day on which 
tliey were unusualy affected: Captain Hart had been told that on 
Monday they were more active than they were on other days* 
** The native tradition regarding them is, tliat the abduction of the 
Goddess Seeta by Kawun Sedashew, a form of Mahadeo was amongst 
others occupied in endeavouring to discover the place of her con« 
eealment. Eor twelve years he prosecuted his search unceasingly, 
but without effect. Worn out with exertion, and enraged at the 
fruitlessness of the task he had imposed on hiniself, he dashed his 
saored cake on the ground. It broke into eighteen pieces, and from 
every fragment a koop arose. The goddess instantly appeared, 
and chid his wrath and impieties, assuring him that throughout 
his wanderings she had accompanied him in the shape of a fly, which 
generally sat on his holy cake. In commemoration of his exertions 
on her behalf, she ordered that every pilgrim should pay his devotions 
to one of the koops before visiting her temple. The koops are called 
by the name of her husband Rama Chandra. On nearing the 
water, the holy man who precedes the pilgrims continually cries out, 
Speak| oh ! Bama Chandra !— and to their astonishment, accordingly ; 
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tlMj find 0& their irrlval the mud at the top in a etate ot tonimotioiiy<^ 
evidence to them sufficient that the invocation has beien listened to, 
and the deity is present."* 

Turning back on the Indus, we find hot springs in Ihe Lukkee Pass. The 
range of hills in this neighbourhood is composed of little ridges not ex** 
ceeding 400 foet a^ove the plain of the Indus, their apices with nearly 
horizontal strata, their sides abrupt and precipitous, and non-num- 
mulitic. The valleys, or intervening spaces between the hills, have 
been much disturbed. A variegated clay, alxounding witlT gypsum, 
but contniniag no fossils, is of common occurrence. A brown, rust- 
coloured rock is abundantly distributed on the surface in the shape of 
rounded boulders, the most pr*'misiog specimens of which are mann* 
factured by the natives at Kotree into iron. Between this and the 
Indus are numerous low hillocks of alumniferous clay, used for the 
manufacture of alum by the Scindees. The hot springs issue from the 
bottom, from what appears an external crater, of the same general 
character as those already described near Peer Muggen. There 
are here several hot springs near each other — they are all salt 
and sulphureous; the whole valley smells strongly of sulphuretted 
hydrogen gas, which rises in bubbles from the well, and a scum it 
oonstantly gathering on the water, which the natives remove and use 
AS sulphur. Near one of the hot springs is an aperture in the rock 
three inches in diameter, from which, until of late years, a jet of fiame 
used to issue ; it was called the peri's fire by the natives, and is be- 
lieved to have become extinguished on some infidel having bathed in the 
neighbouring well.f 

There is a very copious hot and sulphurous spring at Gurrum^f 
{%. e. hot well, spelt gurruma, Col. Gampbeirs map). In the Bolaa 
Pass, about 200 miles to the northward. I am nut aware of any be- 
tween this and Lukhee. 

The area of the volcanic field of Beila has never been puiiahwly d<HO* 
mined : it extends some fifty or sixty miles iiilnntlj <nitJliJ^Ht.tlMm 
times as much along shore. ^'^ "Vti ^ 

* Abridged frnm Cftpt. V. Hart's Pilgrimage to HiRhl»Jf B«- 
Kepar<« 18'VO, p. cyiii. A much more minute and copioas aor» 
HihgUO thau that given by Capt. Hart is published in the Hth n 
of the Bom. Br. of the Boy. As. 8 •. for 1850 writte • by Cs' 
U confirms the perfect accuracy of Capt. Hart's account, m *■ 

t Abridged and slightly altaradlirom Capt. Viccary's accor 
LoDdoB OfoL Trani. 1146^ rol. iii. p. 34 «. 




The bandy if band it be, now trends away southerly, from ht. 92^ 
o lat. 12^, and the next group we meet in with, after a break of 
il>ove 1000 miles, is that at the mouth and at tlie lower part of the 
Bed Sea, commencing with Cape Aden, and concluding with Gibbel 
Teir, extending across from the former of these to tlie Salt Lake 
Anal, inland from Tadjoura, and so on towards Shoa.* 

Aden is spoken of by Arab writers as having been in a state of 
activity within the historic period, and though tliere scarcely seems 
CFvidence sufficient of this to he relied on, and a very strong presump* 
tionto the contrary, it has all the appearance of great recency. 

The volcano forms the terminal point of Southern Arabia, where the 

shore, after having inclined gently southward from Ras-el-Hudd, 21^ N« 

Lat;^ at the entrance of the Persian Gulf to 12^, stretches almost due 

west, till it turns up the Red Sea. At no great distance of time it 

hss obviously been an island, and is now connected with the mainliind 

by alow sandy spit four miles long and half a mile across, only a-few 

feet above high water mark : the whole shore indeed, consists of sandy 

downs or salt swamps, only a little above the level, of the sea^ and wear* 

iBg tlie aspect of recent emergence. The peninsula itself is an irregular 

OTi], five miles in its greater, and three in its lesser diameter. There 

are namerous little head-lands with sandy bays botwe<)n, all around 

It. Tliere is at the head of each little bay, and on several points of 

tlie shore besides, a Ic el expanse of rolled gravel and sea shells^ 

evidentlj an old sea margin, brought to light by the same up-heaval tliat 

^OBverted the island into a peninsula, and raised the isthmus above 

I tke level of the sea. The rocks themselves are all lavas of various 

I 'ttcriptions, more or less vesicular, and the volcano affords a vast 

i iirersity of igneous minerals. There seem to have been from time 

t^tiBie a number of craters in the mountain, one of very considerable 

■ttgnitude beyond the coal dep6t betwixt Has Morhut and Bas Tar 

Hi^sn, having been blown outwards, and now remaining as a valley 

iNMiding from the sea. The edge of the principal crater is near the 

ItDtre of the Peninsula. The crater itself occupies the eastern half* 

bis exceedingly well defined indeed, and at once indicates its origin 

te tbe spectator. It is about one and half a mile in diameter, and 

^BeeDr. Bird's Notes to Capt. Fo8f«r*s Account of Cape Ad«iii Bombay Gfog^raphicat 
" IS49. B«forr«d to ia Report of tho Soiioty for 1810. Tol. is. 
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if nearly ciroular, affording a oireuit of fiTO miles. Of ihis half a 
mile has been blown out right down to the level of the sea. The 
bottom of the crnter on which stands the town of Aden and the 
British Cantonments, is covered with a bed of rolled gravel and 
sea shells, proving that there has been no trace of eruption since tho 
last general upheaval, which produced the lea beach all along tlieae 
shores, but which is still believed to have been within the human, per- 
haps even the historic, period.* The Shum-Shum range, which forma 
about half the wall of the crater, reaches an altitude of above 1760 
feet. There is a huge crack or slip which cuts above a third 
off the eastern side of the volcano, and through a portion of this, 
constituting a narrow gorge or pass, ten feet wide, and twenty 
or thirty high, the road from Steamer Point enters the crater, 
and leads to the cantonments. Dr. J. P. Malcolmson supposes this 
to have been the remains of the latest great eruption of which the , 
effects are chiefly manifest on the ta)>le land on the eastern but- 
tress of Mium*Shum : by this the ancient crater was shattered nearly 
tlirough its centre from the northern to the southern pass, breaking 
into pieces, and separating the whole of the eastern side of the edge 
of which Seera Island is a fragment,-— and in these virws I concur. 
(Lend. As. Trnns. 1846.) On the one side of this which remains 
the wall of the crater subsides from 1700 to 600 feet, and then breaks 
away altogether. Tlie rift probaMy occurred when the side of the 
crater was blown out and demolished. The walls of the crater as now 
existing, when seen from the cantonments, present the most magnificent 
view that can he imagined : one semi-circular precipice, five miles in cir« 
euit, ascends some 1776 feet from the plain. It is in most places per- 
pendicular. The cliff is of a rusty dark brown colour, and full of caverns 
and recesses, carved almost like the alter screen of a Gothic cathedral. 
Great streams of lava may be observed from point to point, as if the 
fiery cataract had been arrested in its progress, and congealed as it 
flowed from the lesser rents of the principal crater. On many parts 
of the rock, 500 feet a*ove the level of the sea, — to the level of 
Shuni Shum so fur as I know, but the altitude just named is all to 
which I have examined, — great masses of volcanic ashes are strewed 



* Bm Report of the Society of CItU Engineer's May ?0, l8bl, copied ioto •* Bombay 
nuMf,** JoTy 9. Alio Mill V«u0y CorbMiu'a lettera. 4th»mm JoM S8, wd JiOy 5» iMi, 
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mAinland. The centre peak aitaiofl an altilude of 12dif^ ftei, and mi 
sailing round in certain aspects it presents the appearance of a stupendous 
Gothic cathedral ; two peaks of 700 feet, close beside each other, 
have obtanied the very un picturesque name of the Asses' Ears^ from 
the appearance presented by them far out at sea : seven miles 
beyond this, and seventeen from Aden, another fragment of a oone of 
smaller size, but considerable beauty, rises up to the altitude of 700- 
feet and projects about three miles into the sea, \vhile halfwaj 
betwixt this and the straits, Gibbel Kurruz or St. Antoney, apparently 
a volcano, reaches an elevation of 1772 feet — Barren Peak and the 
high range of Gibbel Arrar, or the Chimney Peaks, just opposite the 

strait, ^eing all set down by the surveyors as hills of volcanic origin.^ 

The range from this bends northward, and follows the line of the 

Bed Sea shore. 

From Aden to BabelmanHeb, indeed the rocks along the Arabian 

shore seem to be wholly volcanic for a distance of above 100 miles* 
On the African shore a singular cove at the upper end of the Bay 
of Tadjoura, called Joobul Khareb, seems the crater of an old volcano; 
it is connected with the Bay of Tadjoura by two narrow channels the 
whole width across from coast to coast being about three quarters of a 
mile, with a small island near the middle. One of the channels is forty 
yards wide, with sixteen fathoms water, the other 250, with three fa- 
thoms. The cove inside is about thirteen miles in diameter, by six-^ 
the western portion is volcanic. At its extremity is a basin, or crater, 
300 yards in diameter, surrounded by precipitous volcanic cliffs through 
which the sea makes its way to the water inside, the entrance is dry at 
low water. Lava and scoriae abound everywhere around.f The wa- 
ters of the cove are said occasionally to be violently agitated and dis* 
turbed without apparent cause, prol>ably by the emission of gas from 



Trans. Anoient Ins'-riptionfoandat. See Haines. Accoiin of Qaicksilirer tourd at ^—Bomimf 
TimeSj 1843. Dr. A rt>uckle*8 Report on Bombay <eo. Trnns v 1. i, puire 302. Lieut. Vr^SH 
ted'ti Me'foir on the c^ast N. of puge 19. Aden, M. D' bb«e*» account of, p. 12. Buist. 
Dr., on «peciinenH of lava from— Huuibay »« Trans, vol. i, p. ;-45. Sise of, connpmad 
with JEtna Remarkable curr(>nt8 in Gulf of, be wi t the Arnbian Afrioao shores, Utii»«f 
oi . Lon. Geog. Trnna. ISIS.— Supp< sed to xrise from the influence of the winds, or variA. 
tion in thecUaiacter uf the water iu the Sed &ea. Diseuverj uf Fluor Suar ip ^va o^ Or* 
Glraudon. 

• The whole of this information is taken from the Charts and Survey Notices of 1836—40 
Aden is the « nly volcano I have myself * zamined— the (.tbers 1 have merely seen from sea. 
They have all the appearance <»f be>ng correctly described, and couBideriog thib abiUty ofSo 
•urveyors, I have no doubt that they are so ' ' . ■ 

t CH>t. Barker's paper. Lond. Boyal Geograph, Trans. 1848. 
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below, • the Toleano being scarcely yet asleep. Off the outet bay the 
bills are of limestone, and rise to the height of 2000 feet. 

The )*ocks around the salt lake Assal, whose waters are now nearly 
dried up and encrusted with salt, are all volcanic on the eastern side. 
A bed of lava, containing several deep fissures, separates the waters 
of the lake from those at Guhat el Kherah, of which it appears to have 
been acoiitinuation.f The lake is 11* 38^ 12^ N., and 42® 30 ' G'^ E. ; 
it is about seven miles across in its larger diameter, and 570 feet hehto 
the level of the sea. For about 300 miles westward into tlie interior 
tlie whole country seems volcanic. To the south-westward of this, near 
Shoa, is the volcano of Gibbel Abida, about 4000 feet high, its crater 
opening to the N. W., and a^*out two and half miles in diameter, and 
'ftifther on the still higher peak of Aiullo. Here there is an even plain 
about thirty miles in diameter, studded with small cones, of which as 
tnanyas twenty may be counted at once, each exhibiting a distinct and 
well formed crater. The lava every where around is fresh and glossy 
but no tradition exists of any eruption having occurred within the 
tnemoiy of man. 

Beturning to the Straits of Babelmandeb, we find the volcanic 
|>eaks of the High Brothers, just outside the gut, on the African shores. 
The Island of Perim, which ocupies a portion of the Strait near the 
Arabian side, witli the Babelmandeb Peak on the mainland close by, are 
masses of lava. Along the African shore, from lat. 11° to lat. 14% and 
from long. 42® to Long 44® the series of volcanoes is uninterrupted 
for the space of 400 miles running into the interior al>out 10® N. to- 
wards Ankobar, long 40® £4 How far the volcanic district extends 
into the interior along the African shore within the Straits of 6a^)el- 
'uandeb does not appear — a range of hills above fourteen miles from the 
tea, to which it is nearly parallel is set down on the chart as mostly 
Yoloanio : there is a second chain of very high mountains parallel to this 
•gain, about fifty miles further to the west, but its character does not 
. ippear to have been ascertained. On the Arabian shore, from lat. 13® 

* HarriV Highlands of Ethiopia, vol. i. p 17. 

t Dr Kirk'a Journey from Tadijoura to Anicobar, 1841. Royal Geogrl. TraiiB. 1841, toI. 
^ ne paragraph IB givem verba* im. Ibid, and more extended, Bombay Qeogrl. Tiaxis. vol. 
Lilian 10 1844. 

t Dr Kirk, ift eup. 
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to lat. 15® 40', for a distance of nearly 200 miles, a range of hills of 
volcanic origin is sefc down on the map about twenty miles from the 
shore, with a second range behind them, like that on the African side 
undescribed. The lower range is a continuation of the Aden volca- 
noes ; this extending in a continuous line for above 300 miles along 
ahore. There can be no reasonai>Ie doubt that the whole basin of the 
Bed Sea, — here about 100 miles across, — from the Arabian to the 
African chain of peaks, is volcanic, studded as the intermediate channel 
is with cones now in a state of activity, so that the ascertained ar^a of 
this region from Aden to near Ankobnr, from Uiis to Gibbel Teir is 
about 350 from E. to W., and 450 from S. to N. Within the channel 
of the Red Sea the most conspicuous peaks are the Harnish Islands, and 
Gibbel Googur, betwixt lat. IS*" W and J.4^ the Zebeyar Islands 
' in lat 15^ and Gibbel Teir in lat 15** 30^ A violent eruption of short 
continuance occurred in the Zebeyar Islands on the 6th August 1846. 
Gibbel Teir has for nearly a century been known to be in a state 
of constant activity. It was visited by Bruce in 1774 ; it then gave 
out smoke, and was said occasionally to emit flame and stones ; he 
describes the masses of lava as having shells embedde<l in them, a 
^ circumstance that has not, so far as I have observed, been noticed by 
any other traveller.* It was visited by Capt. Elman when engaged i^ 
survey in 1838,t and by Dr. Kirk in 1841. The island is circular 
a'out seven and half miles round,^ resembling, on being approached, a 
hill of considerable elevation rising from a plain terminating in a 'duff 
steep on the eastern extremity. The summit of the hill is about 300 
feet above the sea level, — there are no soundings close in shore, at 
150 fathoms, so that the visible portion is merely (he summit of a hill 
the base of which is hid by the water in all probability 1,109 feet high, 
or 1,900, if the altitude of 900 assigned it by the chart be correct. The 
whole surface is covered with ashes, lava, and cinders ; near the summit 
there are about fifteen small open craters, from several of which steam and 
, hot air are continually issuing, and occasionally smoke. Streams of in- 
durated lava are seeu to proceed from these chiefly towards the east side 
of the island. It is said to have been on fire about 1828 or 1830. One 

* Bee Travels, Quoted in Geographical Society's Report for 1850. 
1 1 hare taken Dr. Kirk's description, slightly abridged. 
X Dr. Kirk makes 300, Brace 509 ; in the surrey chart it is set down at 900. 



of the peaks In which it terminates exhibits the remains of tiro craters 
of about twenty five feet in diameter-— botli have fallen in. A 
single crater of much more recent formation than the others appears 
in the Northern peak of Gibbel Teir ; it seems the northernmost of the 
volcanoes in the Red Sea, and probably limits the band. 

We have no information whatever, so fur as I know, as to any to!'- 
canoes in the interior of Arabia, or to the Nortliward. An extinot 
volcano, called Mount Nirarod, is described by Mr. Cliancourtois* as j 
existing near the Salt Lake Yan in Armenistan, on the frontiers of I 
Persia, between the 38th and 3^th degrees of latitude. On the banks 
of the Euphrates, near the city of Hit, in the region of the Petroleum ' 
Wells, Dr. Winchester found scorioe on the summit of a detached hill 
about eighty feet above the level of tlA plain ; no other volcanio 
appearance was observed.f 

The following, on the supposed burying of great cities in Central 
India, is extracted from the 8vo edition of " LyelFs Principles 
of Geology, 1832" — it is transferred unaltered to the edition 
%{ 1851 :— 

** We remarked in a former volume, that in many countries which have been 

peopled from remote ages by civilized nations, and have been at the same time tire 

theatres of volcanic action, there must be innumerable monum-ents of the liighest 

valoe to the historian, which continue unobserved * because they have not been 

learalied for,' But we omitted to descrit>e in detail a splendid example of \^ 

several boried cities in Central India, which migiit probably be made to yield 

a richer harvest to the antiquary ihan Pompeii and Herculaneum | The city of 

Unjoin (or Oojain) was, about fif y years before the Christian sera, the seat of 

empire, of art, and of learning, but in the time of the Rajah Yicramaditya, it was 

' overwlielmed, together, as tr;idition reports, with more than eighty other large 

towns in the provinces of Malwa and Bagnr, < by a shower of earth/ The city 

trhich DOW bears the name is situated a mile to the southward of the ancient 

town. On d gging on the spot where the latter is supposed to have stood, to the 

^pth of fifteen or eighteen ffet, there are frequently discovered, says Mr. > 

Hunter, entire brick walls, pillars of stone, and pieces of woo'l of an extraordinary 

kardness, besides utensils of various kinds, and ancient coins. Many coins are 

also found in the channels cut by the perio<lical rains, or in the beds of torrents 

into which they have been washed. * During our stay at Oujein, a large 

quantity of wheat was found by a man di^gii g for bricks. If was, as might have 

Men expecte<), a most entirely consumed, and in a state resembling charcoal, la 

a ravine out by the rains, from which seversil stone pillars had been dug, I saw a 

ipace from twelve to fifteen feet long and seven or eight high, composed of enr- 

tlkea vessels, broken and closely compacted together. ' It was conjectured, witii 

* Brport of the Academy of Sciences 17 NoTt 1845i— Ibid Bdiaburgh Plillof ophical Joar» 
Ml April ltf46, p. 377. 

f Bombay Geographical Tramaction, rolt iii pi 30. 
t Ibidf p. 407* 
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X great appearanoe of prol>ab{lity, to have been a potter's kiln. Between this pfaee^ 

and the new towaki a boUow, in which, tradition says, the river Sipparah formerTy 

ran. It changed its course at the time tlie eiiy was buried, and now rnns to the 

westward*.' The soil vrhioh covers Oojein b described as * being of an ash-grey 

colour, with m in ate specks of black sandf/ 

** That the < shower of earth*^ wht'oli is reported te have *^ fallen from heaven/ 
was prodnoed by a volcanic eruption, we cannot donbt, although no information 

\ has been obtained rewpecting the site of the vent; and the nearest volcano 
of wliich we read, is that iwhich was in eruption during the Cutoh earthquake in 
}81i), at the distance of about thirty miles from Bhooj, the capital of Cutoh, and 

/ at lea!«t three hundred geographical miles from Oujein. 

** Captain F. Dangerfield, wlio accompanied Sir John Malcolm in his late 
expedition into Central India, states that the river Nerbuddah, in Malwa, ha» 
\ its channel excavated through columnar basalt, on which rest l>eds of marl 
impregnated v^ith salt. The upper of these beds is of a light colour, and from 
fehirty to forty feet thick, and rests horizontally on the lower bed, which is of a 
reddish colour. Hoth appear from the description to be tuffs composed of 
the materials of volcanic ejections, and forming a covering from sixty to seventy 
feet deep overlying the basak, which seems to resemhle some of the currents 

' of prismatic lava in AnvergiK and the Vivarais. Near the middle of this 
X, lufaceous mass, and therefore at the dppth of thirty feet or more from the 
surface, just where^the two beds of tuff meet. Captain Dangerfield was shown, 
near the city of Mhysir^ buried bricks and large earthen vessels,, said to have 
belonged to the ancient city of Mhysir, destroyed by the catastrophe of Oojein.'']^ 
^LyelVa Prineiplea of Otology, 1832. pp. 237-38. 

I have not had it in my power to visit or examine this part of India^ 
and can only speak of it on the authority of others. I am from this 
•trongly inclined to believe, that the tradition of the shower of earth is 
wholely fanciful, and that the assumption of the submergence of the 
eitiea in Central India wants confirmation. It is quite clear from the 
expressions made use of, that both Capt. Dangerfield and Sir John 
Malcolm speak mainly on the authority of Mr. Hunter : the latter writes 
with the utmost hesitation, and both at best are but hearsay witnesses. 

The following are the words of Captain Dangerfield in reference 
to Mhysir, from which it will be at once seen that he believed the^ 
earthy mass oa the banks of the Nerbudda Alluvial, not volcanicv 

« At present there is no appearance of volcanic mattery, though some of the 
bills* both in the Yindhya range and in the neighbouring wild tract of U?tjpeeply, 
are said to have hollows sometimes filledwith water, near their summits, which' 
have been thought to resemble extinct craters. These I have never seen, and 
cannot, therefore, hazard an opinion. Earthquakes appear to be, to the North- 
west, of frequent occurrence;: and, if we may judge from the recent one which 
nearly overwhelmed the province of Cutch, often very severe. These soils are 
sandy, and with their saline ingredients appear, however, naturally enough to be 
derived from the decomposition of the rocks composing the neighbouring mountains^ 

• NarrntiTe of a Journey from Agra to Oujeha, Asiatic Researches, vol. vi. p. 36. 

jr Asiatic Journal, vol. ix. p. 35. 

(Sir. J. aialcolm'sCentrInd— -GeoK q% Malwa»by Captsin F. Dangerfield, App. No. i» 

WW* *■*> 9*9% 
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and wliioh eaofa nuny season, wUh the violence peonliar to India, voaki brings, 
•down and deposit in great abandanoe. But how the two strata have acquired their 
relative position and marked line of separation, it is here unnecessary to turmisf 
cr inquire.*' — App.^ No. IL, to Sir J, Malcolm' 8 Memoir of Central India, p. 825. 

Coaoll/, on the other hand, speaks from careful and minute personal 

observation, he being one of the most exaet and observant writers of 

his time. There are others who write to exactly the same •Sect with 

Conolly, though I am not at present able to cite them. It is a 

sad reproach to our government that with such abundance of men of 

talent and research at their disposal, facts so interesting and important 

as these should remain in dubiety: even the Neapolitan government 

liharges itself with the investigation of the antiquities of Beroulaneum 

. and Pompeii. 

** The theories which account for the change of site of Oujein appear to me al 
equally unsatisfactory — I neither believe with RONTEK that a siiower of earth 
nor with MalcJolh that a flood, overwhelmed the old city, nor with the natives 
that it was turned topsy turVy . The tales of old bricLs and of wood of surprising 
hardness, &;c« dug up at depths of fifteen feet seem to smack of the Oujein failing 
t>f exaggeration. Several people were interrogated who had been twenty and 
thirty years at the place, none of them had ever positively seen such things 
though all believed most religiously both these and much more wonderful curiosi- 
ties to be found. It is carrently told, thnt a chamber was discovered in which > 
was seated the skin of a beautiful lady, just, explained my informant, like the shape 
of a grasshopper which you see trembling on a stalk of grass in the dry weather* 
Some incautious visitor approached too near the delicate shell, it vanished into air 
*-like the ^sh found in the pyramidss— * oomme de la ponsiere qui s'envole quand 
au souffle dessus.' Bricks found at any depth would prove little, for they might 
have belonged to walls which stood on the slope of a hollow, filled up by time • 
many of the houses of the present town being built in this fashion to save the 
trouble of^jnaking a back wall, or they might have belonged to under ground 
granaries tahkhanehs, or wells. A shower not exactly like the famed one of bricks 
and tiles,^ but one equally composed of buildii g materials, such as rained, says 
( AfiSBMANi, in 769, * Unc plnie de pierres uoires/ seems as likely to have faUea 
here, hs earth or sand. 

** The surface of the hill (of the old city) where it has not been plonghed and 
picked is strewed wiih fragments of stone, just as you would expect in a place 
which had once been covered with houses : these broken pieces of trap being parts 
of walls of which the larger companions have been tirken away aa material for 
^ther buildings. 

*' The theory of an inundation is principally supported by a tradition that the 
river has changed its bed. This belief seems to me a native fabrication to account 
for a square, tall, brick building, which resembles the wells so frequently found 
near the banks of the river. It is situated in a hollow, through which the River 
is said formerly to have flowed, aud which is perhaps merely the dried up channel 
•of some Nullah. Of the name of the well Bibi Mako 1 could get no mora 
latiafaotory explanation than that the words are convenient for the 
repetition of the echo. Every little idle urchin runs into the square 

and bawls out Bibi Mako with a drawl on the o, and is equally 

* FbinTi where the date is gravely giveoa 
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frightened and delighted with the reply of BiH Maho. One argnment Is ees- 
clasive against an inundation : that the hills on vrhich stood the old city are higher 
ground tiian the level of the present town, and that the latter is the more likely 
also to be overflowed. Indeed no such extravngnnt theories are required to 
account for the desertions of the first occupied spot. Tlie wliim of the re>gn<ng 
prince is sufficient to determine the position of any oriental town, of wltich ya^ 
X oannot look around without observing instiinces, as at Delhi, Lucknow, Mahe»wiry 
&o. And that coins and antiques slionld be picked np, is n>t a whit more ex- 
traordinary than the annual harvest of such curiosities at Heghram and Canoujf 
fto. town^, the last of which at least, was gradua ly deserted. 

** Romance lovers would be shocked at my theory of the origins of the so-called 

> rkyi Bristri'S oaves. The natives are in the Iwibit of excHV.iting the do' of the 
bills of the old city for an excel ent day of which there is a thick and extensive 

V bed. Any one who has resided at Delhi will remember the excavations there for 
the same purpose, which have not unfrequently been converted into agreeable 
tahk&iiehs. ^ne of tUose at Oujein nearly rivals in extent BHiitTRi''s retreat^ ia 
supported by arches cut out of the day and is divided into several chamv>ers« 
Such was probably the origin of the great caves, wliidi are very low, and not of 
any great extent.^ They are supported by pillars, clumsy, but massive, and the 
"walls and ceilings are lined with enormous blocks of stone calculated, it might be 
thought, <* to fatigue time." But they will shortly be crashed by their own 
weight ; already one room has fallen in, and some of the slabs are in such a 
position that at first sight it does not seem safe to walk under them. What may 
bave been the primary object of the buildings is matter of question. The natives 
oontend that it was raja Bhirtri^s hermitage, but their owujables refute them, 
for we read that the r&ja immediately after swallowing the amar phal iet out on 
his travels. In no place did he allow his weary limbs long to rest, though he halted 
at Sehwan on the Indus, at Bhart'ewar neur Khyroda, at Chunar and Benarei, 
and to this day he is believed to be still wandering about, among the Hyperboreant 
beyond the Himdlayas, A late writerf imagines it to have been the dwelling 
place of raja BHiarRi'. There is, however, no appearance of its having been built 
to live in. Bhirtri' would have run the risk of breaking his head or his shins, 
every time he rose up, or walked, in his low roofed unevenly-floored maiision,t 
The pillars too are sculptured on only three sides, that side which faces the wall^ 
and which would not be seen by one passing through the oaves, not having been 
•Ten smoothly chiselled. 

** The antiquity of the oaves will be much lessened,§ if from the first they were' 
fornished in the same fashion as the present, for they are now evidently ling 
temples. The figures on the pillars, are small, much defaced, and were origi- 
Dally far from being deeply carved, but there is no difiicultv in recognizing them 

^ for tliose indecent groups which mark the temple of Shiva, Several lings are 

\ Mattered about, though one only seems to be worshipped a Kedareswar, ' lord of 

* cedars.' Marks of feet engraved on the rock are not unfrequent. At the end of 
the left cave on a slab of black stone about three feet high and one broad, two 

. figures (one oyer the other), are cut* sitting cross-legged, performing tapasya. 
The upper one is called Qorakhndth^ tlie lower, his pupil Bhirtri, 

\ ' *' I*iear the entrance lies a huge head of a Rdkshasa, aid the gh^t below takes 



* The dimensions may be seen in Hunter. 

^The aiitUor of the paper before aiiudei to in the E. I. United Service Journal. 

^ The caves seem by their posicion to be exposed to inundation, whieii alone would havv 
unfitted them for houses, and may have been the cause of tlieir having been solidly built. Au 
•uter court, though very strongly constructed has been partly thrown down apparently by 
the swell of the river. 

f That is secordinflf to Coubboqkb'i thoorji which however seoms to have now but few 
Mlowers. 
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ftiBfttne from a giganiio it one imago of Kapild muni, which leans against tho 
bank half baried in sand. 

" Tlie qaantity of nntiqaes collected amongst the rains of Indian cities has always 
seenied to me a ^ahjeot of wonder. The supply from the old Oujein is so constant 
a<*d plemirnl that the natives onll the phtce by the appropriate nnme of Rozgdr 
hd Saddbirtf and it is in truth a never failing charity fur ihe i* diistrious poor. In 
the idle dnys of the rains the digging liegins. Tlie principal thi< gs .found are 
ghiss stone, and wooden, beadn, >>nia 1 jewels of little valae, st-als, (agate and 
cornelian,) and a few womeii's ornnments j copper coins are nunierooK, next ia 
number are the debased silver Guztrdti ones. Pure eilver rupee» seem soiree, and 
gold moliur.<< are either secrfted and melted vthen found, or they bat rarely re- 
ward the st'arclier, for 1 was only able to p-ociire one, and ih it a doubtftd specimen. 
JiB the pilgrims carry nway with them, as relic*^) what has been dag ftut of tl>e 
Juni-garht the merchan s mix with the real antiques every old bead or piece of 
copier which has an ancient look, and pasis them off as genuine on the unsus- 
picious natives. One man brought me a large heap of copper sealtf or plates of 
ohnp&sses which had engraved on them modern Musalman and Mahratta names, 
and was ready to take his oath that they had tieen dug up, which perhaps they 
were, for he had probably 1 uried them that they might have the appearance at 
least of age. Steatite * NdddlW are aUo frequently brought for sale, some of 
them as o*d- looking as if they had really been buried wi(h the city.*'— J ournaf of 
ih$ AiiatieSoeiety of Bengal pp. 851 54. 



Art. rV. — Geology of Bombay. By Dr. Buist, 



Description of the Island* — The Island of Bombay is one of a 
multitude on tho North- Western shore of Hindoostan, which varying 
from a few yards to above a hundred square miles in area, fringe tho 



• It is somewhat singular that there should so lately, have been so much uncertainty about 
Ihe position of Bumba\ . Ia the Anniversary Address to the Koy&i Geographical tiociety, ia 
1^43, Mr. Hamilton stated that the lon»:itude ot Suez had been set down tiy Captains Carlesa 
and Moresby at 32° So', this being on the assumption that Bombay was 72** 67' 40* E. as given 
by Horsburgh, but that Mr. Goldii ghum ha'J subsequently made Bombay 72° 5*' 36", irom 
Lunar and SatfUite obi^ervations. Captain Thuiliier gives tlie following latitudes and louKi- 
tudes 01 various points iu iioinbay from the records of the Trigonometrical Survey, ana Uiii 
these appear to have been determined by Captaiu Jdcob before i84U : — 

Lat. North. Long, JEast, 

O / r Of' 

Observatory. 18 53 46 72 5111 

Li.hthouse 18 53 40 72 5i iQ 

St. Thomas's Cathedral \h 65 50 72 52 30 

Byculla C»-urch., 18 58 6 ' 7? 52 23 

Butcher's Wand Tower ]8 57 31 72 66 4l 

We have the foi owing longitudes and latitudes for Bombay, meauiug iu general tM 
Observatory or the light house :— 

Long, Lot. 

Horsburgh, 1817.. •• ,, 7«°67'40* )a*>63'4J» 

*Goldingham,... •• .. „ „ ., 72°&4'36' 18*'65»'27» 

*Cogan's Chart.. .. , •. 72°54'24' 18°66'4^ 

Captain Bhortrede, Trig, Surrey 72*'5l'l6'a' 

Captain Jacob, Trig. Survey. 1840,. •• ... 72°6I'14» 

Hr. Orlebar, Obs.vReport 1845 72°62'3e'. . 

Ditto ditto 18iS in^'W 
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I Malabar Ooast from Lat. 9^ to Lat. 20^ N.^ on a narrow examina- 
tion seeming like fragments broken from the mainland during the 
many upheavals and depressions to which it has from time to time 
■ been subjected ; several of these movements having obviously occurred 
«' at a comparatively recent period, geologically considered. 

2 — The Bombay Group, between Lat. 19®, and 20® consists of 
fifteen or twenty Islands in all ; 1, the Island of Bassein, about thirty 
miles to tlic northward of that which gives the cluster its name ; 
2, of Dravee; and 3, of Versova, just off the shores of Sal- 
sette ; 4^ of Salsette, by much the largest of them all ; 5^ 
Trombay,^^ conspicuous for the mountain called Neat's Tongue, 
from the singular resemblance it bears to the tongue of an Ox, and 
which attains the altitude of 1000 feet ; 6, Bombay itself, now on the 
Northward united to Trombay and Salsette, as these are united to 
each other by bridges and embankments, and to the Southward to 
7, Old Woman's Island, and 8 Colabah ; 9, Elephanta ; 10 Butcher's ; 
and 11, Gibbet island ; 12, Oaranjah ; and 13, Henry ; and 14, 
Eenery ; with little rocks and islets of lesser note and name. 

3. — Bombay, including the large and little Colabahs, is the only is- 
land of the group I have been able to examine with tolerable care, 
! and it is the only one I have attempted to describe somewhat 
tninutely, though not so much so as it ought to have been, 
J. have traversed most of the other islands, some of them re- 
peatedly : they seem all characterised by the same geological fea- 
tures, and I have introduced into the description of Bombay notices 
of their rocks, and of those on a part of the adjoining mainland, in so 
far as I have had the means of examining them. 

4. — The principal rocks throughout this group of islands, are vol- 
canic, but there are probably a greater variety of trap rocks to be found 
on the island of Bombay itself than on any similar area any where : 
the traps are interstratified by Neptunian rocks, chiefly of fresh water 
X ^Mrigin, and covwed over with marine alluvium of three or four different 
ages and formation^!. 

5. — ^^The islands are separated by narrow creeks from each other (one of 
the most beautiful of which is that which forms Bombay Harbour,) 
often contracting to a foTT scores of jards in widtfai dry at half tide. 
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«nd widening and deepening as they approach the sea. The Ta^na and 
Panwell rivers discharge vast torrents into these, deepenning and scour- 
ing them during the rainy season. Throughout the fair seasons, scarcely 
any water reaches them from the interior, and, unless where a strong 
tidal current prevails, most of them are in process of silting up. The 
back water occasioned by the railway embankment ; and Mahim cause- 
way, will, in all likelihood, speedily unite the islands of Bombay and 
Salsette into one. There are extensive spaces round the greater part 
of the margins of all these islands below high-water mark, and which 
are flooded during spring tides in all of them save Bombay, where the 
water has been shut out by embankment, and there are spaces still 
more extensive from three to twelve feet above the level of the sea, 
which must at no distant d^te have been submerged. The ishandsfor 
the most part rise into round, or nearly flat-topped hills, varying from 
100 to 300 feet in height — in one instance attaining the elevation of 
1000 — generally presenting a steep, sometimes a mural precipice on one 
side, with fine belts of cocoanut trees around the shore, affording au 
infinite diversity of woodland, mountain, lake, and river scenery every 
where ; the creeks, assuming the aspect of lakes, rivers, or bays, accord- 
ing as they are viewed. The Bombay islands are, I should think, 
scarcely surpassed in picturesqueness and beauty any where in the 
world. 

6.— The Island of Bombay, viewing it without relation to the two 
Colabahs, with which it is artificially connected, is in the form of an ir- 
regular oval, throwing out a long projection from one extremity, form- 
ing Malabar Hill and Point. The two islands of Large and Little Co- 
labal>, (DM Woman's island) now united to each other, and to Bombay 
itself, stretch out nearly parallel to Malabar hill, but extend much more 
to seaward, the two promontories terminating at Malabar point on the 
north west, and at the light house on the south including Back Bay be- 
tween them. From the Light-house to Sion, on tlie Eastern, or Harbour 
side, the distance is about fifteen miles, and about twelve from Malabar 
Point to Mahim, on the Western side of the Island, which is about five 
uiles across from Mazagon to Mahaluximee, where it is widest. 
It contains in all an area of about twenty-one square miies^ oq 
which there ia a population of close on half a million. 



170 OKOLQOT OF BOMBATr 

BASALT FBOM MALABAR POINT TO MAHALUXIKBB. AHD 
SO BT BANDORA TO BASSEIN, 

7. — From Mcdahar Point'* to Mahaluximee is a fine bold ridge of 
black basalt nearly three miles in lengthy and about half a mile aor gssu 
called Malabar hill maintaining for some distance an elevation of close 
on 200 feet above the sea. The ridge terminates in a precipice,*): 
near the extremity of which stands one of tlio residences of the Go- 
vernor, and it continues precipitous for a couple of miles on the 
JCastern, or Back Bay side : just under the highest part of the 
ridge the rock is tumbled about in huge masses, great irregular pllara 
partly buttressing the cliflP, partly lying in gigantic ruins at its base* 
Along the Back Bay shore a considerable bed of stratified rock make» 
its appearance ; — on the seaward side the hill slopes down somewhat 
gradually — from opposite the Back Bay beach and Love-Grove there 
are two independent ridges, near the Parsee ** Towers of Silence" of 
unequal elevation, the lower being that by the north western shore. 
They are divided from each other by a deep dell of some half mile iu 
length, and 3 or 400 feet across. 

8. — The Malabar hill ridge is partly broken across near Tankerville, 
by the deep hollow through which the public road p.isses, but there seems 
no change in the character of the Bock on to Mahaluximee, where the 
basalt becomes tabular and looks from a distance like stratified rock, 
it here sinks under the level of the sea, and seems intersected for a few 
yards by a mass of strata set nearly on edge, stretching into the Bay 
opposite the residence of Sir Jainsetjee Jeejeeblioy. From this for about 
half a mile the rock is concealed by the velard — by tlie silt of the 
flats on the one side, and the gravel of the sea on the otlier, but appears 
to be the same as before. It re-appears in the beautiful little eminences 
of Kam Hill, Love-Grove, and the adjoining high grounds, and is once 
more partially interrupted by stratified rock, abounding in organic re- 
mains at the sluices, and again reappears just beyond, forming the wooded 
ridge of Worlee Hill. At Worlee village it disappears under the sand 
and alluvium, buttbere is no evidence of its being interrupted — it rises 
suddenly across the creek at the Portuguese promontory of Senora do 

♦ See Section I., at the end. _ * 

t Mr. Clarke estimates (Geol. Trans. Jan. 1S47) the thickness of the stratum of basalt abov« 
the trap at about 70 feet; so far as Malabar and Tardep Hills are concerned it seems nvithoat 
IU« mark— it is nearly correct at the Lore Grove section, to which be more particularly refer* 
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Monte of Banclora, and continues as a great sea wall all along shore, 
for ten or fifteen miles at least. 

9. — At the old castle on the south eastern extremity of the little island 
of Yersova^ it is columnar. Again on the west side of the island, facing 
Salsette, it is highly porphyritici the felspar crystals embedded being 
nearly half an inch each way — ^they are of a dirty yellow colour, — the 
rock itself is brownish black. Just round the promontory, to seaward, 
a fine picturesque group of columns rises from high- water mark. They ^ 
are of a pinkish brown with a tint of red, as if moss-grown, or weather** \ 
worn ; they ring like metal when struck. When broken, it appears that 
this is the natural colour of the rock, which, though heavy and hard, 
is open and porous,— a hand specimen much more resembling sand- 
stone than trap. Further north it turns black again, and narrows to a 
pretty uniform well formed 3ykeV from fifty to a hundred feet across, 
rising fiere'and there into^Mcturesque little hills or islands, and appearing 
everywhere for ages to have walled ofi the sea from a low and easily 
abraded coast. At Bassein it runs into somewhat bolder cliffs, and 
presents several beautiful groups of columns, black and compact, like 
the rock at Malabar Hill : beyond tins, I have not had the means of ' 
examining it. The basalt barrier seems broken through only by the 
creek opening into Bombay Harbour. Stretching southward and 
eastward from Malabar Point it re-appears at Alibaugh on the Coast, 
sixteen miles to the southward, and seems for a long distance to protect 
the shore. I have traced it for 70 miles from Bassein to Alibaugh : 
beyond this, again, my knowledge is at fault. 

10. — ^From the basalt ridge just described, eastward, for the space of 
two miles, the island is almost perfectly fiat, rising at the highest some 
eight or ten feet above the level of the sea : much of it would be sub- 
merged at high tides were the sea not artificially shut out. 



TBAP, MOSTLT GREENSTONE, FRO^iI THE PRONQS, THROUGH COLABA, 
THE FORT, MAZAGON &o., ON TO SIGN. 

11. — A mass of trap, mostly green-stone^ extends from the Light* 
house, at the extreme south-eastern end of Colaba, on all the way to 
Sion, on the eastern side of the island, facing the Harbour : instead of 
forming one continuous ridgCi like the basalt from Malabar Poini to 
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Ilalialinitn6«^ it often sinks doim to the level of the sea, wliefe H i§ 
eorered over with alluTiuniy and is only trnoenble in wells, quarries^ and 
other excavations : it sometimes rises into knollspsomethnes into beauti- 
fully picturesque little hills, of above 100 feet in elevation. It varies as 
much in quality as in aspect, presenting us occasionally with m nearly 
black amygdaloidal green-stone, — next Parell, to the south of thist 
fine, soft, pale-blue, earthy trap — mth every variety of tuSa, «raygda« 
• loidy and compact green-stonej that can be imagined* 

12. — ^DBTAlL8.-~The highest part of Colaba is that on which 
the light*house is built — ^it is about 55 feet above the mean level 
of the tide. From this the surface descends on boih sides to the 
sea, sloping gradually to the N.E., in a line with the axis of the island* 
The trap heroy as everywhere along our shores is^ covered, at firom 
six to ten feet above high-water mark, with sea gravel, loose or 
cemented. For upwards of a mile to the south-east, east, and west- 
ward, filling up a large space on the harbour side, and tlie bulk 
of the area of Back Bay, the trap is covered by the tide. The line pf 
junction betwixt the basalt of IVIalabar Hill, and the greenstone of 
Back Bay, is lost under water : it is probable, from the aspect of 
the clifi^ and the depth of water near its base, that a mass of softish 
stratified rock, through which the principal channel has been grooved, 
interposes itself betwixt them all tlie way along. Opposite the Marine 
lines there is a large mass of well formed columns of baaalt, which just 
show themselves above low water — apparently beneaih the fresh water 
' strata at the base of Malabar hill,-— becoming tuffaceouB near theliiie of 
junction as if erupted from beneath, after the deposit of the alluvium 
now above them. 

13. — About a mile and a half from the lighthouse towards the Fori, 
near the site of the Cabool Church, a mass of stratified rock makes its 
appearance on the harbour side of the island, showing itself along the 
sea shore near the Pilot's pier, and being pierced by the well near the 
Church : it does not quite cross the island, the green-stone re-appearing 
on the Back Bay side. Towards the Jamsetjee Break-water and 
Cotton-screws the rock becomes amygdaloidal, and presents us with 
a considerable variety of minerals. At the velard it seems much 
disturbed, the stratified and trappcau rocks being mixed up together ; 
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bttt M it has Bot hera been qiutrried to any oooiidenUe extent, and 
it much worn by tlie sea, no very dbtinot ooneeption of ita atmoture 
can be formeil. 

14. — For a large expanse southward and westward of the Fort 
the lower' rock is covered over by a recent marine deposit : so far 
as can be disoovered from the numerous excavations that have been 
made in digging wells, foundations of houses &e., the whole is 
n mass of trap up to the verge of the native town* During the 
month of May 1851, I examined the bottom of the wet ditch from 
end to end, and found no trace of anything but green-stone. This is 
visible all along the sea shore from the Apollo Pier to Nowrojee Hill— 
» maw of it rises to tlie surface at Bombay Green, and again near 
Vort George. A little beyond this, it has been quarried to a large 
extent, the quarry now forming a tank. The rock here, as also in 
tlie wdls near the Church Gate, and so probably over this division 
of the idand altogether. Is dark coloured, hard, brittle, and 
aplintery, difficult to work, and not weU adapted for building 
purposes. About a mile beyond the Fort Gate, the trap rises 
Bbrnptly into a picturesque eminence of some 150 feet in elevation, 
called Nowrojee Hill. The Harbour face of this has long been 
used as a quarry, and presents a perpendicular scarp of massy trap ris- 
ing in blocks of great reg^ularity in point of form, and of any sise 
that may be desired : a bed of stratified rock, nearly horizontal, and 
about a foot thick, afterwards to be described, traverses the face of the 
pieoipioe— a lower bed makes its appearance by the sea shore. For 
» quarter of a mile or more by the line of the railway, and on to the 
wood-yards, the surface descends to within a little of the sea level, and 
then rises abruptly into the bold eminence called Mazagon Hill, at- 
taining an altitude of about 180 feet : this, so far as it appears, oonsista 
wholly of greenstone. A little to the northward of this, the surface 
for three miles or so becomes nearly flat, and at the Powder Works 
eoBsists of a mass of trap tuffa, of a pale greenish tint, onriously in« 
termixed with veins of calcareous qwr running through it in all direo* 
tiona. The tuffa extends into the interior of the island, assunung a vast 
diveni^ of forms, until out across by the stratified rock in the flats^ 
wUbh is sucoeeded, as already atatodi by the basaltio ridge along the 
wmAan on the weak 
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IS. — At Ohimbpoogly the gre«natoo« onoe mon riiea into ■ tarn bold 
ridge, which attains th« altitaJe of 150 feat at Farell Flagital^ ud 
eontinnes unbroken for the ipace of two m ilea. Betwixt thii and tb« i^ 
on the Harbour aidp, the groond uudulates in tliree aacGCMiTe ridgw, 
nearlj pvallel to each otlier, ooo oreriiaoging the shore, and one b»- 
twizt this and that juat described, the two laat being broken aadirregnlar. 
Though the oniformitjr of the exterail aapect of titeae might iced to 
the auppooition that the itructure of the roeks waa the aauie throogb- 
ont, this b &r from being the case. The bolder and mora elevated 
portions of all the ridges consst of fine-grained compect greenstone, 
with Terj few minerals imbedded. In the portion of the hill south 
of tbe flagstaff, where the road crosses from Sewree to Paidl, s 
curious mass of tafia intrudes itself ; externally, it is so blackeiMd with 
the weather as not to strike the eje as in mnj mj differing matariaHj 
from the rocks around— when fresh broken, it is for the nuat part al- 
Btost white. It will be fotmd more minatelj deaoibed under tnp 
tuS*. Each of tbe ridges rests on a series of ttrsCafoll of organio 
remains, and which, with the tufias, occupy a rerj ezteoaira 
■pace betwixt the beds of trap. The Fort of Sewree ia boilt 
upon a miss of black rock, which might at first be mdily 
mistaken for basalt — it is, in fact, a Lydtaa stoue, a Uack ^pn 
or chert, the result, most probably, of the action of the Tokaoie loeks 
aronnd on a stratified dsy bed : the strata are still traoeaUt n 
the midst of the fusion to which they hare been subjected. A iviiB of 
flats, from which the sea is excluded artificially, and od wliiA adt 
is extensively made, here prenil, and the snr&ce of the islwid addm 
at this place rises more than a few feet abore high-wator av^ aal 
generally bears obvious traces of submergeocc. A beantiU pa^ 
fd litlle hills make their appearance opposite tlje cM tztSi&j gnaaSM, 
Mstoongs, and so continue to Sion, at the extreme end of ^e ii 
The southernmost of these consists of the jaspiJeoos rock, or li 
which Sewree Fort is composed, — the rest ia 
deseriptions of trsp tu^ with occasional exhihtiioos of gi 

THE ce;itxe or thb dla^id. 
16_Betirixt the two seta of ru juat deecribai^^ '''• 
n, and tk r"" 




ridge from Malabar Point to 
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tuffitoeous series of eminences from the Lighthouse to Bion Fort, — the is- * 
land is almost perfectly flat, a)>out a fourth of it being in reality under 
the level of the sea, the waters of which are excluded by embankments 

^ xvalls, and sluices. This space is covered over with various sorts of allu- 
Tium, afterwards to be described, mostly of marine, and much of it of 

. very recent, origin. Though recent railway operations, with the ex- 
cavations for the supply of water during the dry season, have helped to 
enable me to trace formations here completely concealed by the super- 
ficial beds, a very imperfect idea is all that can be afforded of tlie cha- 
racter or position of the rocks constituting the lower parts of the island^ 

^ though there is much reason to believe them mostly soft argillaceous 

, stratified beds, such as prevail at Love-Qrove sluices, and near Sewree. 

17. — It is quite clear that at a comparatively recent date, probably 
' vrithin the human period, Western India has suffered from a succession 

."^ of. upheavals and depressions, and that just before the latest of these, 
instead of a single island, Bombay consisted of a group of at least seven 
islands. Still more recently than this, and quite within the reach of 
tradition, if not of history, Colaba formed two islands, and Bombay itself 
either three or four, these being united at low water, the sea at spring 
lides e£fectually dividing them from each other. Mahim is mentioned 

\/\ in an old MS. as forming a distinct island, and it is mentioned as still so 
conUnuiog when Dr. Freyer visited Bombay in 1680. ^' In the middio 
of the Island,*' says he, ^* between Parell and Mayem [Mahim,] Seeam 
[Sion,] and Bombaim, is an hollow wherein is recdved a branch [of the 
■ea] running out at three several places, which drowns 40,(K)0 acres of 
good land ; athwart which from Parell to Mayem are the ruins of a 
rtone causeway, made by Pennances."* The three places where the 
■ea found admission are clearly at the Worlee and the Sion sluices, and 
the openings at the Mahaluximee and Love-Grove velard, which would 
At once constitute Mahim town and woods, Worlee Hill, and Love- 
Grove, into three separate islands, — their insular condition continuing 
till the construction of the walls now uniting them excluding the sea. 

18. — The neighbourhood of the Mazagon Gaol is termed Omarkadee, 
kadee being the word always applied to salt water creeks dry at ebb tides: 
the neighbourhood of the temple of Mombadavi is called Fae Dhonee, or 

• V9W aocoant of Persia and the £as( Indiet. betwUt 1680 wd 1688. Bjr Dr. Frtjer, F« B« S. 
IvoklBl* IioadOBs 1697. 
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the place of the feet-wasliingi and traditioDs still exist to tlie ("flfeet that 
the sea flowed from the west up to the former of these, until excluded 
by the embankment from Mahaluximee to Love Grove, oonstrueted 
above a century ago. Pae Dlionee was a ferry, where persons arriving 
from Salsette used to wash their feet in a salt creek in approaching 
Bombay ; Mahaluximee was formerly only accessible from Bombay by 
boats.* It is singular that we phould have no more direct information 
than this to go upon as to the physical condition of Bombay when 8ur« 
rendered by the Portuguese to the English little more than two cen- 
turies ago ; but it is clear, from what wo know, that at this period 
Oolaba formed two islands, the lesser of these being known as Old 
Woman's Island, de8cril»ed by Dr. Freyer as ** a dry sandy spot, of no 
further value to the Comp any than as affording grass to their antelopes 
and other beasts of pleasure." The space now occupied by the Fort, and 
a part of the Native Town up to Pae Dhonee, formed a second, and it is 
probable, from the aspect of the shore, that this was united to Malabar 
Hill by the sandy ri dge betwixt Oirgaum road and the aea,— a 
very slight diminution of the existing altitude would hare allowed 
the sea to sweep clean through from Mahim to Back Bay. Though 
the sea must at no distant period have swept across from Love-ChroTo 
to the Harbour just to the south of Chinchpoogly Hilly it is not quite 
apparent that it did so within the time specified — at present the Parell 
road is considerably under high-water mark. From this on to Sion, 
the land must have been continuous back to the period when the 
existing levels were established. The last upheaval seems to have ele* 
vated the idand from eight to ten feet, and a depression to this extent 
would have greatly multiplied the number of islands constituting tho 
group ; the sandy fiats, subsequently only covered over at high-wmter, 
being then for the most part in a state of continual submergenoe. 
The scenery must then have been still more picturesque than at pre- 
sent, when yet more beautiful by Nature, and nndeformed by the 
outrages on Architecture prevailing amongst us. 

19. — If the reader has carefully consulted the map and aectiona 
while perusing the text, he may probably consider the general topo- 
graphical account of the island just given sufficient : it includes in it 
some of the information about to be furnished in detail, and therefore 

* Abridged from a Tery able paper by BIr. Murphy on tbt Aborlgiass Of Baatbtr, In tb* 
lat vol. of tbo Traot* of tbo Bombay Qeograpbicsl Society. 
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iovolves me in some repetition : the apparent clumsiness arising from 
ibis m\\ probably be more easily excused than tbe obscurity which 
might have followed the want of it. In the following detailed des- 
cription, I shall take the surface formations firsti and so proceed down-^ 
wards. 



DETAILED DESCRIPTION.— LAGOON FORMATION. 

20. — Alluvium. — 1. Lagoon Formation ; 2. Littoral Concrete, or 
raised Sea Beaches ; 3. Blue Clay, or submerged and reclaimed silt ; 
4. Lower Alluvium, or Old Marine Clay ; 5. Red Earth. 

21.— The uppermost and most recent is that to be met with all over 
Che Flats in the centre, and s:dt pans on the Eastern side, of tbe is- 
land, denoted by the bright blue on the map. It is of somewhat un- 
certain depth—it is nothing more than the sea sludge commi- 
nuted trap, deposited before the waters of the ocean were 
shut out artlBcially from the region where it prevails, and so 
back to the period when the island began to emerg«) from its previous 
depression to its present level. We have thus two blue clay formations, 
running both in point of time and composition into each other, and 
betwixt which, unless where beds of different character intervene, no 
distinct line of demarcation can be drawn. The very appropriate name 
of Lagoon Formation was conferred on the uppermost of these 
by tlie late distinguished and lamented Captain New bold. Our Flats 
atill oceasionaly appear as a lagoon, when the sluices are left open at 
•pring tides, and on these ocdisions of course a slight addition, identical 
with the deposit, is made. The lagoon formation, though in certain 
circumstances gliding insensibly into the old blue clay of a former 
age, is in general, chronologically speaking, separated from it by a very 
distinct and well-defined variety of rock, on which I have conferred 
tbe name of littoral concrete. Before things can be made intelligible^ 
I must be permitted a few preliminary remarks in reference to the two 
formations just referred to. 



BTIDBMCE8 OF AN UPHEAVAL AND DEPRESSION ALL ALONG TBE SHORES 

OF INDIA,— PROBABLY OF THE WORLD. 

32— The alluvium around Bombay commonly prevails in some such 
ttata as Uie following : 
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Itt. — ^Ten Feet above the Sea. — 1. Sea Shells, and aea-gr«T«l 
and sandy loose, or cemented into a variety of open sheli 
limestone, three to ten feet thick, called Littoral Concrete.^ 

2nd.— Blue Clay, full of Mangrove roots — sometimes but slight- 
ly, sometimes entirely, decayed— alv^ays in the position in wbiob 
they grew, and perfectly undisturbed, 
3rd. — Eock. Or sometimes the following ;— 
1.— Littoral Concrete. 
2. — Rock. 
Or, 

1, Blue Clay, with mangrove roots, a5 before. — 2, Yellowish 
brown clay, with concrete in the ordinary forms. I have not met 
in with all these at one place com|ilete, but have no doubt that 
they are to be found in abundance. 
23. — From this arrangement the following mferences are deduci- 
Lie :— 1. At the time the Mangroves grew, the blue elay must have 
existed at about half tide mark, the mangrove being a salt water 
littoral plant only found some way within tide mark.— 2. Before the 
large masses of shells and gravel could have been brought into exis- 
tence, the mangrove-bearing beds must have sunk so as to suffer the sea 
to wash over them, and the shell deposits to acccumulate, and the 
downward movement must have extended sufficiently far to permit the 
upperniost portion of these to be occasionally at least under high 
water : it is regularly stratified, and contains the heaviest and largest « 
sized shells now found on our shores disseminated equally throughout; 
has not the slightest appearance of sand-drift, and could in no other 
way, save that explained, have come into existence. — 3r It could only 
have reached its present position by a subsequent upheaval, which 
brought matters into pretty nearly their present position .f 

* Near the fishing village of Sewree, on the Parell side close hjr the shore, a bed of browu 
earth about fift> jfards in lengrh, uncertain in extent, reposes on the littoral concrete and a se- 
cond bed of similar depth, formerly cultivated as garden ground, and irrigated hj fioely built 
conduits, appears. In the mass itself I have not been able to discover «iny reuiaiua strictly 
bo'onging to it. On being dug through, the concrete is alwa> s found below — i< is probabl/ 
an upper bed of sea silt ctianged by cultivation. I have been unable to determine its obaraoter, 
Mud as it is possible it may have been brought there artificialiy, I have Bot noticed it iu the 

aext. 

f This will be found pretty fully adverted to in the Annual Report of the Society, read 
May i8^0. I subsequently prepared a paper on the subject, which was published in the 
Edinburgh Philosophical Journal (Jameson's,) and in the Trannactions of the Bengal Asiatic 
Society ; and, a coDSiderable additional supply of facts having reached me, prepared another 
for the British Association. It was read at Ipswich in Jan. 185 1, and will I presume appear 
in their Transactions. Parallels to these phenomena will be found in the trphearals and 
depreesionv which have actuaUy occurred at Chittagoog, and along the Arracia Coaet» witbio 
lets than a century of the present time. 



UTTOBAL CONCRETE, OR SBELL GRA.VEL DEPOSIT. 17} 

' 24. — Tliat these tilings Imve been brought about by movements of the 
land, not by advances and recessions of the sea, is obvious from the 
diversity of levels at whicii the various beds are found, and the obli- 
quity, and frequent incurvation and dislocation, of the strata, this last 
being. peculiarly manifest opposite the village of Sewree, where they dip 
towards the east, in a direction the opposite of that of the fresh water / v 

beds contained in the trap, which come afterwards to be described. Near 
Sion the soil of the rice fields obviously composed of the blue clay altered 
by cultivation, is considerably higher than some of the oMer alluvia 
along the line of the Mahim road beyond Byculta, over which no recent 
marine deposits can be traced, though in reality they are at present 
several feet below spring tides. The depressing process would seem 
here to be still in progress —we have no reason to suppose this to have 
been subject to tidal inundation 170 years ago, when Dr. Freyer 
wrote, though he distinctly describes the isolation of Love Grove 
and Malum. 



LITTORAL CONCRETE, OR SHELL GRAVEL DEPOSIT. 

25*— JiCf Character, — As we have iio river or recent fresh-water 
deposits, the upper marine l^eds constitute the newest of our formations, 
aeeming to belong to the post-pliocene, or recent deposits, the materials 
of which tbey consist being identical with those now on the sea shore. 
The HUMS varies from ten or twelve feet to a few inches in thickness : 
it 18 in general laid down in regular beds, for the most part petty nearly 
honrizontaly and having no appearance whatever of drift. The mate- 
ijal is sometimes perfectly loose, and without any mineralization what- 
eirer : most frequently it is united by a calcareous cement into a tole- 
lably firm shelly rock. The larger shells are often filled full of spar, 
and on mauy occasions the external coating is all that remains of them, 
tiie walls of the shell itself being transformed into crystalline limestone. 
.In this form it constitutes a valuable building stone.* It is a curioui 
Sutif that it often appears in these two opposite conditions in placet 
dotdy eontiguous to each other. On the western half of the Espla- 
nade^ from near the Church Gate road to the Native Town, it is in the 
Moditioa of rook. Near the Native Town more especially it is highlj 

^iMMto B* at tbt tnd fnr ttM aodt cf working littonl •tntitto fef Iht pwfost tf 
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\ crystalline, the material excavated from the Dhobee Tank in April and 
May 1851 being to the depth of 'twenty feet conrinuously* crystallised 
throughout. To the eastward again of tlie Wellesley Monuroent, and 
all along from the Cooperage to Malabar Hill, within from 100 to 200 
. r ' yards of the shore, the material is perfectly loose from the surfaoe 
down : it abounds in fresh water, and notwitlistanding the porousness 
of the soil, is favourable for the purposes of cultivation. 

26. — In excavating two large wells near the Wellesley Monnment, 
the shell gravel was found to extend down eighteen feet, to the trap;* 
the lower beds being of sand were being dug through, when the water 
flowed so freely at the dryest part of the season that it materially in- 
terrupted the work. Here large masses of coral were founds such as is 
now growing in Back Bay : it occupied the position in which it 
grew, and had neither suflered from decomposition, mineralization, or 
abrasion. This variety of coral never appears on our shores as a rock, 
for having attained the thickness of six or eight inches, and an area of 
a square foot or two at the outside, the zooph} te seems to die, and the 
stony covering to become detached. On this the coral almost 
immediately becomes abraded and worn, and is found in rolled masses 
on the beach. Tlie inference from the condition of the coral found 
under the shell gravel on the Esplanade, is, that it was suddenly sub- 
merged, and at once buried so deep in sand and gravel that it was bC"* 
yond the reach of further injury: how the water which pervades the 
whole slielly and arenaceous beds in Bombay should within such narrow 
limits be possessed of such different properties— crystallising the shells 
at one place, and filling up their cavities into a solid crystalline mass, and 
leaving the whole gravelly mass unaffected iu others close by,-^is not 
easily explained, 

27. — Where the shells are generally cemented and mixed with ar- 
gillaceous matter, as for example where the railway cuts through the 
road opposite Mahim Wood, and again near Sewree Fort, tlie formation 
becomes exceedingly hard: and compact, with an earthy in place of a 
crystalline appearance. 

28. — Where found, — The formation, the peculiarities of which have 
thus minutely been described, firsc makes its appearance on the sea 
shore south of the Lighthouse, and forms the graveyard at the root of 

• See Sepoiti of the Societj for AprUi p. xlr. 
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the Prongs. On the Harbour side of the island it reaches along the 
ahore as far as the Pilots' Pier, constituting a considerable portion of the 
Observatory compound up to tiie 1 evel of about ten feet above the sea* 
It forms the grounds of the Lunatic Asylum, and the drill-ground 
betwixt the Catholic Chapel and Cabool Church, and so extends where- 
ever the level of the ground does not exceed twelve feet, to the end of 
Colaba, near Bombay. A large portion of the lovier part of the Fort 
18 built on it : it forms the whole of the Esplanade, extending from the 
Apollo Pier to Malabar Hill, and so under the lower portions of the 
Native Town. It appears a hard compact rock a little to the eastward 
of the Gowalla Tank : near the Garden House of Juggonath Sunker- 
sett it exists as loose shell gravel : a little beyond this it vanishes* 
Aroond the base of the hills near Mahaluximee, and close up to the end 
of the Love Grove velard, it narrows out into a thin border of gravel, 
and so continues by the shores of Love Grove and Worlee Hill. The 
inrhole of the level Cocoanut grounds which constitute Mahim Wood 
are formed of it, and it forms the little neck on which the fishing 
village stands connecting the castle rock of Sewree with the hill. It is 
found all along the low shores of Salsette, Ver^ova, and the islands to 
the north, and the whole of the low grounds by the shore to the south- 
ward. A large isolated mass of it presents itself on the line of the rail- 
way, most opportunely for the ballasiting of the work, near the haystacks, 
half way betwixt liyculla and the road to Parell. The material here is 
loose and incoherent, and it abounds with the fragments of kunkur 
from the blue clay and the calcareous tubes from the mangrove roots 
about to be described. From this circumstance it seems likely to be 
still more recent in its formation than the substances referred to, which 
do not appear to have come into existence till after the emergence of 
the blue clay with the concrete over it from the sea. This mass of 
gravel, which is altogether embedded, is at present below the level of 
bigh«water mark. 

BLUE CLAY, WITH KUNKUR, AND MANGROVE ROOTS. 

29.— CKarac^er. — Immediately beneath the formation just described^ 
unless where this rests directly on the rock, is a bed of bright blue dayi 
Ughly calcareous and charged with salt, netn*1y identical in appearance 
^th the sludge in our estuaries and along the shore. It varies from a 
tsw mches to several feet in thickness : its upper margin is at present 
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ftbout afoot or so beloir higb-irtiter marlr . It genemllf abounds with th« 
roots of tli8 mangrove, obviously still remaining in the position whera 
. tliey grew— the fragments of tlie stem stand some indies above the clay. 
I have never been able to find any remains of tbeiu In the ooDcrete 
above. Tlie hue and substance of the irood is in some oases but little 
olianged — tbe fibres are still tough, tlieir colour red, and sotnenhtt 
more dark tlinn that of nialioguny. For tlie most purt, however, the 
roots are cemented into a black, softiiih, penry matter, which orumUes 
in tbe liand : it cracks in drying, and when dry is lirlttle and lustroust 
like coal. It burns vrithouC either flame or smoke : long exposed id 
tbe damp, it first becomes coated with a thin film of sulphur, iu cnuda 
being occasionally filled witli pyriteons nintter. Occasionally it 
becomes covered over with beautiful greenish wliite speculgc of sulphate 
of iron. This salt is so abundant in the lignite be'ls near Quilon >■ 
to be eollectfd and made use of for the puriiosps of the dyer. Hie 
clay is full of nodular masses of greyisli coloured limestone, from the 
tixe of a pellet of small shot to that of the hand, — a variety of the 
substance called kunkur, nhich prevails all over India, and furnishea 
the bulk of the mortiir used in building.* The kunkur of the blue 
day formation is remarkable for the extrnordiuary resemblance its 
nodules bear in point of form to common chalk flints ; a resemblaoca M 
■triking that but for a slight difierence in point of tint, the most prac- 
tised eye could not disurimiuate betwixt them. 

30...— The Mangrove roots are full of perforntions, obviously made 
by some marine norm: they vary Irou the thickness of a gooae-quill 
to that of the lliiuub. 
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Various fonni of calcareous tabes— some hollow, some filled up with common kunkor found 
in the perforations ef decayed mangroTe roots, in the marine blue day formation. 



* 



KUN&UB IN BLUE GLAT. 1 87 

These borings often extend for several feet in a line continuously : — 
tbey are invariably coated ivitk a lining of pinkish white carbonate of '' 
lime, varying from a few lines to -^-^ of an inch in thickness. Its tint and 
iextureis not unlike that of some varieties of satin spar ; it is crystallino 
ihroughout, but has evidently been deposited in successive layers, of 
^hich fifteen or twenty may occasionally be counted. It seema 
probable that the outermost of these coatings may have been deposited 
by the worm which bored the hole — similar borings, but of very much 
flmaller dimensions, are still found in the decayed specimens of the 
root of the mangrove growing on our shores, the calcareous coating 
being in this case however as thin as paper, and equally polished ou 
bath sides ; and that this was thickened afterwards by deposits of pure ' 
cazrlsonate of line from the rain water of the monsoon,* thia 
at times going on till two-thirds of the boring are filled up by the 
spa^r. The walls of these tubes are always thickest on the lower 
81(3.^, especially when the deposit has been considerable, and they are 
g^xx^rally uneven inside : outride they are smooth and polished, con- 
fotmoing entirely with the shape of the boring which forms the mould. 
Wlxen found in ^tvi^ these tubes are generally filled with portions of 
th^ hlue clay from the surrounding beds. This in many cases is / 
hasr^ened into kunkur of the form of the interior of the tube, of the 
te^i^iire and substance of the nodules around : in many cases, the fine 
spa^riy coating has been partially or wholly eaten away or redissolved 
by \;^1da water, so that nothing but the kunkur core remains. The per- 
foXTAtions and fangs of the roots have frequently been filled up from the 
«at;cMt with day, which has become kunkurized, so to speak, furnishing ' 
% <5auBt It is very seldom that they have any internal organic structure, 
tilOUgh I have met with a few cases of the opposite, so that they are 
iB^i^ely casts and organic iii external aspect, and partake in no way be- 
T^^ this in the character of petrefactions. The best open section of the 
xeUUon betwixt the concrete and blue clay is that on Sewree beach, 
nhere all the characteristics of both formations are fully manifested, 
ti>d it will be seen from the litographs that the appearance pre- 
tf^ted by it is not unlike that of the dirt bed of Portland. 

81.— -The blue clay with the mangrove roots, and all the other ch'arac- 
toristi cs already referred to, is found in all the wells I have met iu 

•This explanation is suggested by Dr. Carter, to whom I have submitted specimens of all 
iWTarteties of encrusted borings— it scorns to meet tho circumstauucs of tho case. 
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"With in Mahim Wood, and in most of those under the westora porKoti 
of the Esplanade^ the same as at Sewree ; as also alono; the line of tii* 
Grant Road, and so to Juggonath Sunkersett's house : it orops out 
under the sands betwixt the rocks in the upper part of Back Baj anci 
the Sanitarium : it is found forming the rice fields betwixt Matoonga 
graveyard and Sion, transformed into the ordinary brown earCh^ of bilf "^ 
higher grounds, and recognisable chiefly from the tubes which indicated 
the former existence of mangrove roots. 

32. — ^Whenever the excavations in the places enumerated are first 
made, a very powerful effusion of sulphuretted hydrogen gas is emit- 
ted,— so much so at times, as to taste the water and taint the air around^ 
I have met with no good section near Sion, or in the higher portion 
of the Flats betwixt the Club and Love Grove, but the kunkur and the 
tubes abound on the surface in both of these localities : I have no 
doubt the arrangements are the same. When tolerably free of salt, 
the blue clay, as in the case of that under the esplanade, answers for 
pottery purposes, but it shrinks greatly, and is apt to warp in drying 
•—it bums into a dirty yellowish red. When much contaminated 
with salt, ||! is the case of that in the flats, it is most difficult to 
sweeten it : I have washed specimens of it in a tub for the whole 
course of a monsoon, and to the last found the water with which it 
was washed slightly salt to the taste. When thrown or moulded in 
this state it promises admirably, and turns when green like fine horn — 
the moment it is further dried it crumbles to pieces. 

33. — Along the line of the railway, betwixt Mahim Road and Sion» 
the concrete is awanting — the blue clay extends from the surfao^ 
down to the rock. The Lagoon formation, or newer clay, covers the 
fractured portion of the mangroves, here penetrating to the depth of 
from one to two feet, the railway cuttings furnishing excellent 
exhibitions of both. Here selenite is found in abundance, filling 
up in plates the cracks of the clay. The plates are generally^ 
oval, thinning out at the edges all round-^sometimes they ttre 
lenticular : they vary in size from an inch to four inches in their 
larger, and about half as much in their smaller, diameter, and from 
one-sixteenth to half an inch thick. Externally they are rough and 
earthy, of a greenish or yellowish brown tint : when held up betwixt 
the eye and the light, a beautiful feather-like object makes its ap« 
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{imuranoe along the axis of orystallization— it can be rendered beauti- 
fully distinct by grinding the specimens on their tliinneat side^ then 
polishing them. The selenite plates are always found on edge, and they 
split with much ease, with a perfectly smooth and brilliant surfaoa 
and even texture, in the direction of their larger axis, and at right 
angles to their plane : this, so far as I have observed, holds uniformly, 
aad fbrms a striking contrast to the more extensive deposits of the 
•ame mineral in the deserts of Egypt and of Scinde, where in the great 
majority of cases the plates do not break across, but split in the plane 
of the plate, or parallel to the plane of the walls of the vein. I have 
not met in with any fibrous or compact specimens of the mineral of 
Bombay ; they are plentiful in Scinde and %ypt. The formation of 
the aelenite, like that of the kunkur, is now in progress, and is very 
easily explained. The sulphates of soda and magnesia of the sea salt 
■decompose the carbonate of Kme, and afford carbonate of soda and 
magneua, which at Bombay is washed away by the rains, and sulphate 
of lime or selenite remains.* 

34i-«-In cutting the Town Drain, vast masses of oyster shells were ex« 
oavated from the blue clay about five feet under the sufjface, to the 
Bouihward of the Grant Boad, and nearly opposite the Grant Medical 
4?ollege ; and again in the railway cuttings opposite Parelli and near the 
-village of Matoonga : they seem identical with those now abounding on 
ourihores. They are of very large dimensions, and a single mass of 
tliem adhering firmly together was sometimes detached nearly half a 
ton in weight. The surface of the ground here is set down by lilr. 
Oonybeare as about two feet under high water spring tides — so that 
the surface of this portion of the Island must a century since have been 
liable to occasional submergence. 

35.— Lower Alluvium — Ybllow Earth. — The cuttings through 
tbe IFlats along the line of the railway afford an excellent exhibition of 
a third alluvial formation obviously of much older date than the blue 
day : it is of a chesnut brown, or yellowish brown colour, the tint be- 
coming lighter as we recede from the surface. It is less liable to crack 
daring the hot weather than the blue clay, especially where regularly 
enltivated : in moist, or seldom tilled spots, such as those around tlie 
IByoulla Schools, it cracks and splits in all directions, the fissures often 

* See Note D., At the end. 
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•xtending several feet into the ground^^^he earth where freshly eixoavai- 
ed presenting, in many cases a glossy striated appearance in the walla of 
the fissures. I hare never met in these beds with any fragments cf 
\ wood or other vegetable matter, truly belonging to them, and they aire 
,' nearly devoid of all organic remains. I felt at a loss whether to assume 
it to be of marine or lacustine origin, when the excavation of a largo 
tank near the Railway, betwixt the Bishop's house and the Byculla 
Schools, solved the difficulty* The surface here, as estimated hy the 
line of the railway, is twenty feet above the level of the sea— i«t loasft 
eight feet higher than the most elevated of the newer marine foima- 
tion. Six feet under this the yellow earth was found to abound with 
nodules of kunkur, of a hard arenaceous semi-crystalline texture : a 
piece of the shell of the thin paper or pearl oyster formed the nudeaa 
of each nodule : the shells where not protected by an encrustation of 
kunkur, had all apparently been dissolved out. This solved the question : 
the lower alluvium had originally been a marine deposit,-— blue clay, or 
silt most probably, — which on being elevated and long exposed to the 
air and rain, had had the marine remains, and probably the original flint- 
like nodules of kunkur, dissolved out of it. Common oyster and other 
shells were' afterwards found in fragments, but not in such numbers 
as to enable the age of the formation to be determined. The kunkur 
with which the lower alluvium abounds, is of a somewhat paler 
, tint than the soil itself : it is the same in point of external appearanoe 
as that generally prevalent in the interior, and bears no resemblance 
whatever to the smooth and fantastically shaped nodules found in the 
blue clay. It is rough and amorphous, often runs out into limg 
branches like coral, and has always a fibre of grass, or some other 
vegetable, shell, or mineral substance, in the centre — the primiarj 
nucleus, around which the lime had originally deposited itself. In the 
absence of woody matter the peculiar form of the kunkur and aspect of 
the soil itself makes this readily distinguishable from the formations 
just over it ; though, if it was, as I have assumed, originally a marine 
formation, the cause of these differences is not easily explained. It is 
probable, at the same time, that the nodular kunkur found in the salt 
clay may by long exposure to the actionof fresh water have been redissol- 
ved, and the lime contained in it a second time thrown down in the 
form in which it is now foundi The lower aUuvium forms the soil of 
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nearly all the higher portions of the island^ with the exception of those 
where the substance' about to be described — the Bed lEarth—tnkes its 
plaoe. Betwixt the railway and Byculla it is, about twenty feet 
above the level of the sea : it is found to the depth of fifteen feet from 
the Burfaee, and is nearly-uniform in its appearance throughout. At 
Mr Dickenson's house again, as already stated, and so along the 
Ifahim Road, and across towards Chinchpoogly, it is several feet under 
the level of the sea : yet no receni marine deposit is discernible over 
it, famishing a presumption that a considerable amount of subsidence 
has oceurred since the tide was excluded by the works betwixt Maha- 
loximee and Love Qrove about a century ago, at which time it must, it 
woidd seem, have been higher than at present. 



RED EARTH-i-DECOMFOSED TRAP. 

S6«— £aS MtOtee of the Natives. I am not aware that the two pre- 
ceding formations have any particular name or designation amongst 
the natives. That about to be described is called LaU MuUee, ov red 
earth, in contradistinction apparently to the ordinary soil on the one 
hand, and the moorum on the other ; the term moorum being indiscri- 
minately applied to decomposing trap, soft sedimentary rock, or anything 
whieh is too hard for agricultural and too soft for building purposes. 
It seems unfortunate that a term of such vague significance and 
general application should not, when used by men of science, have the 
precise meaning to be in each particular case attached to it explained. 
The red earth, so far as I know, * is always found lying immediately 
over greenstone, or somo similar variety of friable trap : I havo never 
unless in Salsette — (post, p. 38)—- met with tuffa, much less with sedi- 
mentary recks under it. It is of a brightish or brownish red colour, 
nearly that of brick dust. About two-thirds of the whole consists of 
atony pieces, about the size and form of horse beans. These are for the 
post part glazed and shining externally ->intemally they are black and 
earthy, like softish trap. The matter in which they are imbedded 
when washed out and by itself forms a fine plastic red clay, which 
aaits well for the purpose of the potter, being easily moulded or thrown, 

• The reader miut be cautioned as to the weight to be attached to nay authority on this 
■Mtttr. T^ed down by professional ayooations to Bombay, my obseryatioo has been in a great 
miMiii u Ihpited to the Island, and though it is impossible wholely to afoid generaliiatlooi it 
anut bo remarked that I have geoeralised on very limited data. 
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and standing a %'ery high degree of heat t?ithout softening or warping : 
all our other clays fuse at a red heat, and are most intractable as material 
for pottery. It requires some forethought and preparation to procure it 
in sufficient quantity for the potter ; and, wretclied as is our otlier ma- 
teria1> it seems never to have been thought of for pottery purposes^ till a 
large bed of the finer portions washed free of stones was depoaited by 
the Monsoon of 1851 dose by our School pf Industry brick-field, an4 
its qualities thus became immediately known to ns. On first being 
exposed to the air, or subjected to cultivation, it refuses to sustain 
vegetable life ; no plant whatever will grow upon it, and it remains 
without vegetation during the wettest season when the rooks themselves 
are almost green. With moderate manuring its character in a £sw 
months* time becomes completely altered,^the stony pieces disajqiear 
from it| it changes its colour from red to browui and becomes a fine 
uniform unctuous soili remarkable for its fertility : the alteration may 
be effected in a few weeks' time during the rains, and tlien it beoomea 
fertile in the extreme, each successive crop improving its qualities and 
texture. It is greatly sought after by gardeners for mixing up witli the 
other more promising-looking, but in reality less productive, soils. In 
the red earth large concretionary masses, from the size of the fist to that 
of the head, or upwards, are frequently found, to all appearance aggre- 
gations of the earth itself. Externally they are glazed and of an even 
texture : internally they are compact, corroded, and vesicular, — so per- 

' fectly like the more ordinary varieties of laterite that it is difficult to 
distinguish the one from the other,— the only difference betwixt 
the two being, that the one is a shade more rusty in its tint 

I than the other* These concretions are often seen to all appearance in 
the act of forming — they are much heavier and more compact than a 
similar volume of red earth, and yield with considerable difficulty to 

. the hammer. Crystals of sileceous spar, and a curious variety of lami- 
nated quartz, are found embedded in the red earth : I have not met with 
any other trappean minerals it it, but then I have not happened to fall 
in with specimens of the earth near any of the rocks in which minerals 
abound. 

37. — SUuation.'^The red earth is always found on the surface of 
trap, often in immediate contact with it, and enveloping it on all 
sides, though there generally is a mass of rusty-coloured, or yellowish 
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^artlij maitePi obviously the rock in a state of decomposition, betireen ^' ■ 
theni« For five or six feet occasionally it fa entirely free of rock, and J , 
is throughout of perfectly uniform hue and texture. la general, " 
however, numberless masses of boulder trap, from a few inches to seve- 
ral feet in diameter, are found thickly imbedded in it : it fills up the 
intervals betwixt the masses of trap, to the depth of fifteen or twenty 
feet, and is occasionally found beneath them : I have never met with 
it l$!Wsr.-ilowDt . i|nd the lowest loose matter amongst our traps is soft \ 
yrilow oohrey earth, obviously the result of decomposition, and which 
it feoiid in all stages of decay. I havo not met in with it, at the 
tnrfiKsey in point of level anywhere so low down as our recent marine > 
formations, so as to be able to observe the efi^eot on it of having been 
saHmerged. The boundaries of the red earth are abrupt, and it Si^ldom 
ih ades or mercf es into any other rock : the trap in contact with it seldom „ v. 
manifssts signs of decay ; the earth is never stratified, and exhibits no ' " 
appearance of watery deposition : and amidst the di6^ulties ef explain- 
ing its appearance, I have come to the conclusion that the probabilities ' 
on the whole are in favour of its being of trappean origin, or rather of its 
being trap in a state of decomposition, hard os it is to reconcile this as- 
Bomption with many of the most notable circumstances attending it. 

38.— Bed Earth abounds at the southern extremity of Colaba, over 
{be greenstone around the Observatory : it forms an integument over 
tbe basalt of Malabar Hill. It prevails in large masses along the ridgo 
betwixt Chinchpoogly Hill and the sea, near the School of Industry. 
Tbe railway passes through a deep cutting beyond Sion, just as it en- 
lera the island of Salsctte. The rock here is a purplish tufia, which . 
will by and bye be described (see extract from Dr. Carter's paper, 
para. 42). The red earth is of a brownish tint, much less red than it > 
generally is, more friable and fertile looking, and free of the small 
atony particles which characterise it. I have not met in with any 
ferruginous concretions in this variety of rock. The peculiarities 
under agricultural treatment are given from my own observation as 
a cultivator. The red earth presents us with a striking contrast in this 
matter with the regur or cotton soil, which is distinguished for its fer- 
tility from the outset, without requiring any aid whatever from manure 
for centuries of constant cultivation : the red earth is fertile only when 
fed with organic matter. If both be, as has very often been supposed, . 
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the debris of Uie trap on which they rest» no tiro subsbmces erer 
y( owned a common origin in all their characteristic featurea so perfisollj 
dissimilar* 

39.— Ebbatio Mabbeb. £a£erl^.— This doses the list of our true 
alluvia, and before proceeding to describe the older rocks, a short notite 
of the erratics, few in number as they are, may liere be given. XhougU 
granites of all descriptions, five or six varieties of limestone^ quarts. 
homstone, &o. &c., are occasionally to be (bund on our shores, Iiaterite* 
is the only one deserving tlie name of erraUc, the other rocks and q»eei« 
mens, with the exception of the hpmstone, appearing all to arrive io the 
form of ship's ballast. 

The nearest point at which this singular rook occurs in tftti Is thirty 
miles off : though great abundance of it in all its varieties is to be met 
with all around our shores, I have not fallen in with any specimens of it 
in the interior of the island. It is found on the little island of Kenery, 
separated by seven miles of deep channel from the mainland ; along the 
shores of Yersova and Salsette, and so on to Oogo, on the further side Of 
the Qulf of Cambay, by whidi it is cut off* from all the laterite formations 
^it is not found in Kattiawar — how much further north I know not, this 
being the limit of my experience. Great blocks of it are seen built into 
the fort and walls of Surat — brought I presume from the seashore to the 
northward along with the other building material, there being no stone 
of any sort in the neighbourhood. In absence of all idea of glacial 
action, the only explanation that can be given of the appearance In such 
abundance of a rock so heavy, so loose in its texture, so friable and apt 
to suffer from disintegration, at such distances from its proper habitat, is 
that at no great distance of time it prevailed over a larger area than 
' that which it now occupies, and that the fragments now found are the 
scanty remains of the masses removed by denudation before the 
emergence from the sea of the lands over which they prevail. I admit 
that this seems a strained, and is a very ill-supported, hypothesis, yet I 
know not what other there is that will so well explain either appear- 
ance. The abundance in which the laterite is found prevents the 
idiia of artificial transportation. I have thought I could sometimes 
detect it imbedded in the blue clay formation, but do not feel sufficient- 

* See Note D- at the end of the paper. 
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\y assured to pronounce on the point. It is mentioned by Mr. Prinsep 
B8 amongst the materials brought up by the boring tools from the Delta • , 
of the Ganges in seeking for water at Calcuttai — and is probably the / 
ferruginous clay found in the borings at Madnis : in both these cases it 
might have been brought by streams from tlie mountains under t}ie 
present state of the earth's surface* 

40.— Fresh Water Beds ALTBRNATiKa with Trap,* — ^The 
outerop of the fresh water beds is almost invariably under high- 
water mark both on the shores and in the interior of the island, 
and in the latter case it is oovered over with a thick mass of alluvium, 
which, being mostly salt, has seldom been dug through in search of 
fresh water. There are no streams or river channels, and no cuts or 
excavations of any considerable magnitude across the strike of the 
rocks, and, with the uncertainty created by the sudden descents and 
upheavals, dislocations and disturbances, whicli occur in trap, it is not 
easy to pronounce with certainty as to whether there may not be some 
faults, slips, or inversions, amongst the strata which have not yet been 
observed : there is no evidence that there are — my conviction is that 
there are not any of these things to be met with from side to side ofv 
the island, and under this hypothesis, there are at least six separate 
deposits of sedimentary matter cropping out betwixt Love Grove and (] 
Sewree, a distance of five miles across the surface, or of probably less 
than^ialf a mile, say two thousand feet, in a line at right angles to the 
plane of the strata. It is very probable that it is to the alteration 
of beds of trap and sedimentary stata arranged horizontally or 
nearly so that the remarkable stratified appearance which renders 
the mural precipices of the western ghauts so picturesque, is due. 
The uncertainty as to the number of separate beds is increased by 
fiuding one of these at Sowree divided into two by the intrusion of a 
mass of trap in the middle of the bed, and similar things may probably 
be found to have occurred more than once. 

41.— I have assumed the beds which protrude from under Malabar 

* " The Island of Bombay is composed of five or six bnnds of trap rock, diiefly greeni'toiie 
aad Mnygdftloid, aud conforraHble, and diping west, at about 10° or 15°,aud separated by beds ^ 
tbatJuiTe the aprearanee of being of sedimentary origin, though there is no actual proof of 
the iMt.**— Clarke on the Geology of the neighbourhood of Bombay. Trans, of London 
Geol. Society, vol. III. 1847, p. 221. ** There is now, as will be seen, great abundance of 
Praof, not only of the sedimentary, but of the fresh water, origin of all the beds."— 
-Tileoner's Account of Ferira. Geol. Journul.— Dr. Lush considered the gedimeotary rocks 
of Boiabay above tlie trap— they in fact alternate with it. 



IQQ GBOLOOT OV BOMBAY. 

Hill to be an extension of those seen at Mahaluximee, at Lofe 
Orove, and again at Worlee ; from the wood stacks to the base of Tar- 
deo Hill, and again from Mahaluximee to close by the sluices, and in a 
straight line from thb to the extreme end of Worlee Hill, tlie vock is 
hid under alluvium, and there are various similar beds close at hand. 
80 far as the outcrop is visible along the seashore, the beds under Mala- 
bar Hill are of a pale oohrey yellow : they dip at an angle of about 15^ 
W. and by S., and seem about forty feet in thickness, oonjoimng the 
perpendicular scarp in the cliff with that showing itadf herixonlallj 
under the tide. The upper beds, as exposed are muA less AiaUe 
than the under ones* Some feet below the trap large oonpaet masMa, 
containing small scales of mica, have been met in with ; some of theae 
are perfectly black, charged with carbon : when freshly broken tbej 
smell strongly of naphtha, and might readily be mistaken lor stmta of 
the coal formation. Some of them abound in small orystab of sulphuret 
of iron, supposed by the natives, when first found, to contain gold. 
Impressions of reeds and grasses are found in abundance both on the 
black and yellow shales— I have not met with any other remains, bat 
have no doubt that they exist in abundance. The beds first ahow 
themselves about half a mile inland from Malabar Point, where thej 
emerge somewhat suddenly from under the basalt — they are not trace- 
able on the other side of the hill. They continue along the line of the 
public road and sea shore for about two miles^ when they are burled by 
the marine deposits from the wood stacks up to near the Ck>walUi 
Tank. Here I have met with them in the bottom of several wells 
near the country residence of Juggonath Sunkersett. They are onee 
more lost sight of till seen again In an excavation at the edge of the 
fiats opposite the Bee Hive near Mahaluximee and near the velard ; 
and just on the seaward side of this, on the beach opposite the residence 
of Sir Jamsetjee Jejeebhoy, the strata aro seen set on edge striking out 
betwixt two beds of trap till they thin away into a point. The bed 
re-appears in the same line as that in which it is last seen, betwixt the 
sea and shingle beach below the low precipitous cliff under the temple 
of Ram Hill, which forms the southern part of the Love Grove group 
of eminences. Here the strata are nearly horizontal, the colour of the 
rock a somewhat brownish yellow ; the mass visible is about three 
feet in thickness. Both towards the land and round by the aeasliore, 
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it disappears under the basalt, and continues for half a mile invisible. 
It re-appears for about thirty yards on the seashore, about half way 
betwixt Mr, Smith's house and the sluices. Here, where the covering 
of basalt is awanting, it has been pierced by a well, and water found in 
abundanoe. 

42. — 2. £oM GrcfM Beds.— The extensive cutting for the debou- 
chure of the Town Drain, at the sluices near Worlee Hill, affords 
a beautiful section of the trap and stratified rocks. The general 
level of the bland is so close on that of high water, that a canal two 
liiilet in length required to be cut before a proper point of dis- 
ohaige eould pe found for it, and here a cut thirty feet across, 1,000 
in lengthy the continuation of the canal to seawardi and sixteen in 
depthf required to be made, to enable it to secure sufficient scour 
from {he sea. The cut traverses a little natural valley, betwixt a 
hillook of basalty part of the Love Grove ridge, and the southern end of 
Worlee Hill. The stratified rock along the valley appears at the surface, 
and is mmb to descend at both sides under the trap, dipping to the W. 
and by 8b at an angle of about 12^, in a tolerably even plain. The 
upper beds are of a dirty yellowish colour for about from one to two feet 
down : to thb a mass of perfectly black strata, highly bituminous, suo- 
ceeds. It smells strongly of coal tar when fresh broken, and smokes, 
loses Wttgfaty and changes colour, in the fire. It abounds in impressions 
of reeds and grasses, and here also skeletons of frogs and tortoises 
are to be found.f Just at the sluices the regularity of the beds has been 
^tmrbed, and they dip for a little in all directions. Here they are 
sarmoanted by a large mass of basalt, rising into a little hill : more 
towards the sea they crop out again, the basalt disappearing,— and from 
high water mark out to sea they are covered over with a mantle of 
basalt broken into fragments, and from two to four feet in thickness : 
and this state of matters continues till the rock disappears under the 
ooosan. The lower beds of these strata are full of nodules and 
ieptaria, and seem to have been much disturbed in comparison to the 

**Tlie batrachian beds are a mass of blue rock [those under consideration] weathering 
nto dHle not unlike ordinary coal strata, containing what I have no doubt will turn out 
totevwratable Impressions. The upper beds are interstratified with thin seams of sandstone 
■ii Mllllmeiw roek, and over the whole is a mantle of basalt, whioh cannot be leas than 
•jHBty ftet thick. This basalt has in parts caused imperfect fusion of the fossU beds, 
fMmjUag, their stratification, and superimposing something of its own columnar or at 
MgryHitaiftib character/'-Mr. Clarke. Proceedh^s of the Lond* GeoL Societji 6tb Jen. 
UQin^yilililB perfect iccordance with my own obMffstioiii* 
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Upper or rather the mitldle strata, which look as if laid down in a 

state of great repose ; and the cause speedily becomes apparent. Just 

to the northward of the great cut, the stratified rock has for a short 

distance been peeled off by the sea, and the trap under it exposed 

to view. Its sur&ce is corrugated and furred in all direotioiis, 

consisting mostly of globular or highly vesicular masses, with 

every here and there pieces of semifused stratai showing elearfy 

that the sediment had assumed its position when the melted natter 

impinged on it from beneath, the trap itself becoming greatly affected 

in its external character by the cold material with which it eame in 

contactf while the sedimentary deposit was partially fused or^liertSisir 

by the fiery mass. The stratified rock re-appears again allaifound the 

end of Worlee *Hilly facing the sluices, and presents Itself for a few 

scores of yards both along the high road and seashores to the ncMrtb- 

ward, where it is once more lost under the basalt. Here, howeveri the 

Stratified clifif is about six feet in height — the rock has been melted 

both above and below, showing that the trap from beneath, and that 

, above, were both hot when they impinged on it. It has at one point bean 

much disturbed by some agency coming into operation after the fused 

beds had become rigid, and which thus forced the aigsag fragments 

of chertified rock into the middle of the mass. The fossils in this bed 

were first discovered by Dr. Leith in 1846, when the engineering 

operations were in progress, as referred to by Mr Clark. Just aa I 

had nearly completed the preparation of this paper, an essay on the 

Geology of Bombay was read before the Bombay Brandi of the Boyal 

Assiatic Society, (December 11, 1851,) by Dr H. J. Carter, from 

which I take the following extract : — 

<* The author stated that the Island of Bombay* though tnipronifiRg In iispeok 
geologically, was nevertheless of extreme interest in this respeot. That althoogli 
nt first sight it might appear to be nothing more than a mass of blaok trap, yet 
that nevertheless it presented in its composition the three olasses of reeks, vis.. 
Igneous, Lacustrine, and Marine. 

** That there was distinct evidence of successive efiiisions of the igneona rooks, 
and that they had been thrown up through the lacustrine strata, wmch were of 
ancient date, and bad thus again been brought to the earth's surface and eapoeed 
lo view. 

*' That the latter were deposits of fresh water, there could hardly be any doobt 
left, since to the author's knowledge no marine fossil had been found in them, while 
Uiey abounded in lacustrine ones. Dr. Leith had discovered in them two spedei 
of reptiles belonging to the Ghelonian and Batrachi an orders ; the former eonsiit- 
ing of fresh water tortoises, of which he had found specimens of nine or lea in- 
dividuals bearing the distinguishing marks of the Pleuroderal JSlodians or Marsh 
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tortoiMi, and tb« latter of frog^^, of which he had found nambers in two separata 

Slaoes wi'lely apart: the latter had been called by Professor Owen, RAnaptuiUa. 
intomostraoeons Orustaoea of the family Cypridae prevailed thronghoat these 
laoQstrine deposits, and in some parts strata were wholly composed of the shells of 
these little aoimals : there were the remains of several species of them: -^one 
ovoid and granulated on the surface, another cylindrical, and a third discovered 
by Dr. Leith which had a striated rim round the large end. The author had also 
fonnd several small seeds, and Dr. Leith again bad discovered leguminous pods 
like those of the tamarind tree, with roots and stems of aquatic plants, which 
witli pieces of various kinds of wood abound in the lower part of these strata ia 
a bitomiuized or anthracitic or coaly state, giving the whole a black carboniferous 
eharacter. No positive evidence of shells had yet been met with, bnt 
Iho author had found in a black chertified portion of the upper part 
of these strata the section of a fossil which could hardly be taken for 
anything else but the remains of a shell resembling a Faludina. All this 
proved that these strata were purely Iacustrine» and hence it followed 
that in . the position now occupied by the island of Bombay, that is so far 
as latitode and longitude are concerned, there was once a river or fresh water lake ; 
but it by no means followed tiiat this lake should have been on a level with the 
sea^ since the author had shown in his * Memoir on the Geology of the Southeast 
Coast of Arabia' that that shore at least of the Arabian Sea had undergone aa 
eloTation and depression of more than 4000 feet. 

'* Next to the Lacustrine strata in interest, perhaps, was a rock which had been 

called * Conglomerate,' * trap tufa.' &o. This appeared to be an igneous one, which 

had been altered by its passage through aqueous strata and formations containing 

mach iron* The presence of large angular portions of aqueous strata proved this, 

and the heterogeneous admixture of igneous and aqueous rocks in the greater part 

of it made it olosely resemble in composition the Jiothliegendes of the New Red 

Sandstone Series, also called ' Exeter Conglomerate ;' while its argillaceous nature 

in some parts, mottled red and white and always highly ferruginous allied it with 

the foregoing characters so strongly to the Laterite, that the author conceived 

them to be one and the same formation. There hthl been two or more effusions of 

it, because dykes of it were seen passing throUij;h masses of the same material; 

the hills at the northern extremity of the island were composed of it : it might be 

seen following the course of the lacustrine strata imbedded in the diorite, and 

banting through the latter in several places." 

43. — The yellow sedimentary beds continue traceable all along the 
landward base of Worlee Hill by the public road^ occasionally mani- 
festing themselves on the sea shore. A bold promontory of hard com- 
pact basalt run's out to seaward from the fishing village of Worlee : 
i^ behind the fort, close by the beach, there are six or seven wells, 
iwrly adjoining to each other, all cut through the stratified rock — they 
^ all old and moss grown, and all I could determine of the strata 
^ that they dipped at an angle of from 10® to 12® nearly due 
><Kith. From this onward to the estuary at Mahim, the rock sinks 
"*fiath the level of the sea, and is covered over by littoral concrete, 
^ basalt, as already stated, re-appears at Bandora, and forms the 
V'l^BMmtory and ridge of Nossa Senora de Monte. The rock to the 
^ward of this seems mostly tuffaoeousi and is, very probably, the 
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of LuximoQ Hurriohundery and of Parell Hill ; along that of tlia Agri« 
cnltnral Society, and thence along the upper slope of the Talkj 
towards the old Artillery grounds at Matoonga, being diacemibleii 
the tanks and wells as we prooeedi to where it is hid under aHuTinm. 
The lower, portions of this beyond the Society's Gardens are of s 
biueish colour, and seem to have suffered much from crushuig tad 
lateral pressure, 

48.— Under the Chinchpoogly Hill is a large muss of fine ersB- 
grained compact trap, which forms the ridges just to the eastward, oss 
to the south of the Society's Gardens, on the highest point of whieh 
my house is built, seventy feet above the sea. 

7. — Sewree, or lowest Sedimentary Rocks. — The three sedimentsrj 
beds at Sewree are so closely contiguous to each other that I IttTS 
treated them as one — two of them being very obviously a single bed 
split into two by the intrusion of trap. 

On cutting down the cliff betwixt my house and the sea with 
the view of obtaining material to fill up.the reclaimed ground for a 
site for the works of thia School of Industry, and a position for » 
brick field, the following section was disclosed : a fragment bolj i^ 
here given to illustrate the text — it will be found represented in tiX^ 
amongst the lithographs at the end : — 

49. — The face of the rock here represented is about tliirty 
from to ^— from a to ^ gives a cross section of this as seen in a wc»^ -^ 
partly re-opened, partly sunk six feet under the level of o, 

50.— The burst of the Trap through the whole three beds of 8trafc>^** 
fied rock I had unfortunately no means of tracing lower doi 
or further out, than is here represented. The stratified beds 
examined a little out to sea, and found unbroken, so that it did m 
extend as a vein further in this direction. The melted matter bi 
here split one large mass of strata into three, pressing them dor^^' 
and distorting them, as above exhibited — the proof of the intrattC:::^^ 
rests on this, that the upper surface of c, and lower one of e, a^'^* 
completely melted, the stratified portions being in general from two '^ 
four inches in thickness, sometimes as much as eight or tenatt^^^ 
sharp salient angles : the same seems the case with the upper and \of^"^^ 
beds of stratified matter, but there it is not so obvious, theb^di 
being much less perfectly exposed. The stratified rock abouicmds 
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h marks of reedi and grasses— I have not met in with any anima| 
remains. The seventh of the beds can be traced for about 200 feet to the 
soathi and 100 to the northward of the rest : here my operations 
ceased — beyond this the strata are conspicuous, but the intruded trap 
is no longer traceable on either side. The whole mass is surmounted 
by a cap or mantle of greenstone forming the ridge on which my house of 
Balcairn stands, and that running along to the east of the Society's 
Gardens. It is tossed about and then tilted up about 400 yards 
to the southward of my house, the crop retiring from the sea shore , 
and crossing to the westward : to the northward again the beds 
exhibited by the edge of Sewree Hill, and all across the village 
of Sewree up to the base of the chert rock (44) on which the fort 
ii built, itself obviously a mass of fused strata, probably of older 
date and lower position suf>jected to a much higher temperature than 
that by which the external crusts of the other beds have alone been 
affected, the yellow stratified mass under discussion (I shall come to 
the Sewree Fort chert by and bye) is found in wells all along the 
back of the village and fort, and so in others along the line of the publio 
road at the base of the hill to the westward. This is. surmounted by 
Ii mass of trap some forty feet thick, when a second bed follows this 
up to the eastward. It is traceable along the face of the hill from the 
iPolice Chowkee to where the Parell joins the Sion and Matoonga road, 
and here it has everywhere been pierced by wells, and abundance of 
water found. I am not prepared to say whether the trap has been 
here intruded or not amongst pre-existing beds, or whether there be 
two independent formations, or one split in two. The two just exa- 
xnined seem to unite about half a mile further on, where they are either 
joined or closely approached by that already described as the Chinch- 
poogly and Parell Hill bed, and passing through the valley of thegardens. 
The rock is from henceforth covered over by a thick mass of marine 
alluvium. All these beds, especially the lower ones, are remarkable for 
the abundance of water contained in them— »th6 outcrop of that next to 
or beneath the level of high-water mark may be traced for more than a 
mUe by the dampness of the ground, or the grass and rushes that pre- 
sent themselves at the surface, a large growth of which makes its ap- 
peiranoe all along the sea shore. In a break during the rainy season 
after a week of fair weather, when there is not a drop of superficial 
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water flowiog, a flow proceeds from tbem which fornis a ootuidenMs^ 
rivulet from fifty or a hundred feet of outcrop. Ot Hub I shall ham 
occasion to speak more fully when I come to treat on the subject of 
water. These beds I believe extend over the whole length of tiao 
island^ and probably into Salsette : they are generally hid under 
alluvial matter, and the wells in this quarter are few in number, and 
mostly old. 
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51. «— Unless very closely examined, the black rook which constitutes^ 
the promontory on which Sewree Fort is built may be mbtaken for 
basalt, similar to that of Malabar Hill : a narrow inspection disdosee 
the unexpected fact that it is black jasper or Lydian stone — it has th« 
same specific gravity as jasper, strikes fire with steel, is luminous when 
rubbed in the dark and gives out a strong sulphurous smell — it scratchea 
glass, and breaks with an uneven conchoidal fracture. It still shows 
considerable traces of stratification, especially towards the northern- 
end of the mass ; the dip is at an angle of about 25 ^9 or double thmt 
of the rocks adjoining, and it is split across into semi-prismatical masses* 
The Sewree mass is about 200 feet across, 1000 in length, and 40 or 
50 in elevation. It suddenly disappears on the verge of the salt pans, 
but a thin vein of it can be traced for nearly two miles to the north- 
westward, where it reappears in mass, forming a considerable hill to 
the southward of Matoonga bmrying-ground, on the margin of the 
creek betwixt the rice fields and the salt pans --beyond this I haT» 
not been able to trace it towards Sion. The rock decomposes very 
slowly, and afibrds a poor arenaceous debris: its surface yieldtf 
scarcely any sustenance to vegetables-~the palmyra is the only 
tree that grows on it, and the short grass which covers it during 
the rainy season ranishes on the return of the dry weather. It 
lis too hard for a building stone, and too sharp and splintery tmd 
difficult to bed for road metal. The heat to which it has been sub- 
jected has nearly obliterated all traces of stratification, and of coarse 
extinguished every appearance of organic matter. It seems as if it were 
the remains of beds lower than any we have described — subjected to 
semi-fusion, and forced up from beneath. Betwixt this and the island 
of Trombay is a sludgy creek, here nearly three miles aorow, and 
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ther« is about an equal expanse of rioe-fields, before the firit rise of 
the Neat's Tongue is attained : what rocks may prevail under these, 
it ia impossible to discover. 

^ TBAP AMD PSEUDO-TBAP BOCKS, 

1. Basalt. — 2 Greenstone, — upper and lower Beds. Porphyry. 

Amygdaloid.— 8 Trap- Tufa. 

It is in all likelihood to the singular interminglement of volcanic 
and sedementary formations that the vast diversity of trappsean rocks 
in the island and its neighbourhood is due. In the topographical 
description of Bombay, I have already given a general account of 
the basalt and greenstone beds. It is next to impossible to preserve 
clearness in this matter without some chance of repetition ; — these 
lidcs I have incurred as less annoying than the obscurity likely 
oihervdse to arise* I have marked off the paragraphs of these papers 
by nuiyibers, with the view of avoiding this as much as possible. 

l....^asalt. — The Basalt formation, as already stated, forms a vast 

seap-wall from Malabar Point as far north as Bassein. The rock is 

almost perfectly black ; its specific gravily is 2 882 : on the face 

of Malabar Hill overhanging Back Bay it is columnar, and magnificent 

masses of basaltic columns present themselves under high-water-mark 

nearly half way between Back Bay and Oolaba. They rise from 

three to five feet above the surfaee of the sand, and consist generally 

of four, five, and six-'sided prisms from one to three feet in diameter. On 

the Western side, where the mass appears to be overlain with sedimentary 

rooks, on Malabar Hill (See Section 8) the columnar form disappears, 

and the basalt assumes that tuffaceous character generally presented 

by it when nearly in contact with stratified rocks. Opposite the temple 

of Mahaluximee the basalt is tabular, and presents us with a regular 

exhibttion of strata dipping at an angle of 8^ or 10° S, W. On careful 

examination no trace can be fouad of a sedimentary origin for these. 

Tbe iQASs is generally ill supplied with minerals, in this respect con- 

ftrastiog strikingly with the greenstone of the Island. At Versova, 

W already stated, it is highly porphyritio. (See para. 10.) There 

h % beaufcifu) group of small sized basaltic columns near the road 

Iwtlrfst Cluiiiboor Ferry and the village of Trombay on the island of 

j^piWi Xhv uo peiibotly black, well formedi and from 8 inches 
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^ to one foot in diameter. Oa the new road to Tannay near to where 

>the Railway creases it^ a fine mass of columnar rook is met with, of 
a pinkish yellow colour, apparently compact felspar. It rises in 
masses so regular as to be employed in the railway works without far- 
ther dressing. It seems to extend in both directions, aad probably 
forms considerable part of the Mountain of the '^ Neat's Tongue'* ; and 
it exhibits itseh' in the opposite direction in the mass of horizontal 
columns near Powie in Salsette. 

2. — Greeifstone. The position of this species has already been des- 
cribed (see. paras. 12 & 13) ; and a vast number of varieties of this rock 
are to be met with in the island* It is usually found in larg^i masses 
divided vertically from each other by veins of great size, — these veins 
'^y being filled up with red or yellow earthy matter, the "results ap- 
parently of decomposition. Occasionally it is found in globular masses, 
t the globes varying from a few inches to several feet in diameter : they 
split into coats by decay ; the centre portion being generally hard, 
black, and crystalline. Masses of trap of this sort are frequently 
found embedded in a stratified matrix, itself occasionally slightly 
porphyritic ; and where these are exposed to the action of the sea and 
weather alternately, the appearance presented by them is curious and 
grotesque in the extreme. (See Plate.) 

The upper portions of the Greenstone rock are generally hard, brittle 
and crystalline, difficult to work, considerbly darker than the portions 
beneath, and held in small estimation by the builder and the quarry* 
man. The rock presents the same general appearance, before being 
broken, as that just xinderneath. It seems, when split, as if the 
superficial melted matter had been suddenly chilled to the depth of three 
or four feet, —that below having annealed and softened by gradual 
: cooling. The lower greenstone is of a fine rich gray colour : the tint 
is uniform when first broken, but when exposed for a few weeks to the 
weather it becomes darker and marked with small spots, exactly as 
if a slight sprinkling of rain had fallen upon it,— the finer portions of 
the stone being known to the builder as rain-drop rock. It breaks up 
in masses of any size short of a cubic yard ; and liutels and columns, four 
or five feet long, can be split out of it by the use of the wedge alone. 
It is easily dressed with the hammer and chisel ; and but for the tinC» 
which becomes nearly black when exposed to the weather, it can 
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hardlj be surpassed as a building stone : near Parell there is a light 
blue vartetj of trap of a soft earthy aspect,, which easily yields to tho Ky 
stonecutter : it looks more like hardened mud than volcanic rock. 
It corrodes when exposed to the weather, and is unsuitable for build- 
ing purposes unless under ground. Near the line of railway opposite 
Farelly the greenstone assumes a dirty olive brown appearance, and 
oontidns immense nests and veins of calcareous spar, sometimes of very 
great beauty. It is here slightly porphyritic. At the Western base of ' 
Cbinchpoogly Hill the greenstone is of a pinkisli ochrey huC} and might 
be mistaken at a distance for Oolite, or sandstone of the coal forma- -^ . 
lion. It closely resembles the compact felspar of Fifeshire in Scotland* 
As a building stone it blackens in the weather, but is not subject to 
decay. 

Greenstone, Porphyry, and Amygdaloid, are found together in ■ 
abundance to the north of the gardens of the Agricultural So~ 
oiety, — near the Baboola Tankj — and to the northward of Parell near 
Matoonga. They abound in minerals often of great beauty ; and 
wherever, in fact, the trap and stratified rocks approach each other, 
tbe character of the former becomes vessicular. \ 

3 Trap-tufia. — It is difficult to class and describe our trap tuffas, 
diversified and irregular as they are, and presenting themselves mixed 
up in the most intricate manner with the more compact of our vol- 
canic rocks. One of the most prevalent varieties of Tuffa consists of 
olive greenish or brownish coloured masses, imbedded in a matrix some- 
vrluit darker in colour than themselves. It abounds in calcareous 
spar in veins and nests. When fresh broken it seems like a plum-pud- 
ding-stone of uniform hardness and durability ; when exposed to the 
weather the matrix is rapidly decomposed, and the rock becomes 
cavernous like some varieties of lava ; — the imbedded mass resisting 
decay while the matrix disappears. It is to be found from the base of 
Nowrojee Hill (see para. 14) to the Chinchpoogly Salt Pans, and is most 
conspicuous just opposite " the Mount," and along the north side of the 
l^onder Works compound. Another variety of the trap-tuffa, pro- 
bbly consisting of this though it differs from it in point of aspect, 
fwnuls in the flats to the eastward of Mr Dickinson's house. dChe 
•^hrtded masses are whitish, pinkish, greenish, and gray. Where 
*• pttblic road crosses from Sewree to Parell, at the base of Flagstaff 
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flill, a vasi mass of tuflaceous rook, almost \vhite, prevails. It is full 
of veins and eavities usually filled with spar. The cavities are of an 
oval or amygdaloidal form, the longer axis in all cases being from N. 
£• to S. W., as if the rock, while still in a soft state, had been com- 
pressed laterally from S. £. to N. W. The cavities are, for the most 
part, filled with siliceous spars and veins, and coatings of agate and 
chalcedony. The rock blackens very rapidly with the weather, and 
its real character is only known when freshly broken. 1 mistook it, 
' for a while, for common greenstone. Where it is uniform in texture, 
it is cut up for water troughs and aqueducts, being soft when first 
N/ exposed to the air, and hardening afterwards without abrasion or 
decay, — in this respect resembling laterite. A purple variety of toffit, 
differing altogether from this, is to be found in the hills between 
, Sion and Matoonga. The prettily wooded hill, on the base of which 
stands the powder Magazine, is composed of it ; and it has here 
been well exposed to -view by the operations of the quarry-man. 

. Further to the eastward, white coloured masses, marked with soUall 
ochrey spots like porphyry, are embedded in it ; and in detached pieces, 
y.-' on the seashore^ I have found this passing into laterite. Aftermost 
careful enquiry I have failed to find the two rocks in contact to-< 
determine the fact, which seems more than probable, that they 
--''• into each other. — In nearly all these Tufias beautiful specimens 
found, either of trap which has been disturbed in its viscous 
\ while cooling, or of sedimentary rock which has been slightly 
^ without becoming either jaspideous or having its texture obliterated. £ 
liave not been able to determine which of the two is the correct stat^ 
of matters, or whether both may not be found occasionally to prevair 
The rugged masses of Tufia are occasionally seen coated with this, 
occasionally found running in long thin beds with other rocks :-*h 
the trap rocks of Bombay would, of themselves, furnish a cabinet, 
• the subject of an essay, which could only be properly undent 
when read with access to the specimens, — a condition of things attaii^^a 
ble only to those who have searched every quarry and excavation ^)n 
the Island. 

Lines of Junction, — It will readily be imagined, from what has b^^en 
already stated, that very striking appearances are to be met with at- ^1 
the lines of junction ; and it is matter of regret that so few opporti^^^'ii' 
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ties present themselves of having these carefully examined. I have 
already instanced the case at Sewree, where so beautiful an example 
presents itself between two beds of stratified rock, fusing; the upper 
part of the lower, and the lower surface of the upper beds, into a 
hard flinty matter. Generally speaking, however, the sedimentary rock 
has been but slightly altered. At the line of junction, at the Baboola 
Tank, all the most beautiful of the minerals are to be found, and here 
caTitiea and veins of spar are occasionally to be detached in the semi- 
fused stratified rock. The trap just under this is full of cavities with 
veins of from a few lines to half an inch in diameter, running 
downwards sometimes for several feet, when they disappear ; and 
this holds also along the face of the rock at Nowrojee Hill, and in 
the wells in the Jail compound, — and probably at every point through- 
out the island ^here the stratified rock and trap meet together without 
disturbance. The lower strata of Baboola Tank and Nowrojee Hill 
are very little affected by the volcanic matter, the carbonaceous 
matter still remaining in them in abundance. Along the line of 
Hallway the two varieties of rock are so confused and intermingled 
that it is difficult to see where the line of junction occurs, a mass of 
tuffa intervening which seems sometimes trappaean, sometimes sedimen- 
tary* It may be laid down as a general rule, that where trap has been 
forced upwards, and has affected the sedimentary rock^ it has itself 
silways been much altered, and rendered cavernous and irregular. 
This is readily observed at the sluices and at Breach Candy, where 
%he denudation has left its surface exposed. 



SUPPLIES OP WATER. 

When it is considered that the annual evaporation over the inland 

mmounts to about 70 inches, or close upon the average of the annual fall 

of rain, and that for eight months during the year scarcely a shower 

«ver reaches us, the capacity of the Island of Bombay for preserving 

^irater (adequate to the supply of nearly half a million of people located 

close together upon little more than ten square miles of ground) must 

he very remarkable. Our Marine and fresh water formations seem to 

constitute reservoirs ; the volcanic rocks preventing easy exit, and to some 

extent cutting them off from the sea. The basalt is nearly destitute 

cf water, altliough wells are now formed in it in abundance on 
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tUe eastern side of Malabar bill, by penetrating tbrougii tbe voleaoio 
rocks to the sedimentary beds below. The greenstone afifords abimdaDte 
of wells, though it is always uncertain where the water may be met witb : 
it seldom indeed makes its appearance till either a stratiQed ro<;k bas 
been encountered, or we have reached the level of the sea. In tbe 
]itteral concrete water is found in profusion everywhere, though it ii 
fipt to become brackish after blue clay has been passed through. It is 
probably on this ground in some measure that the sites of tbe Fort and 
JS^ative town were selected : here Uie marine or the fresh water formation 
is found to prevail, and wells are to he met with in hundreds in close 
contiguity to each other. It is a curious fact, that in tlus case tlie 
water generally rises and falls with the tides. It is only close to the 
shore where these fluctuations can be observed daily ; but at the dis- 
tance of half a mile from the sea they are easily discernible at spring 
tides, occurring for the most part when the springs begin to fall off. 
I have not been able to discover that the quality of the water is sensi- 
bly affected by this, and it would seem to be occasioned by the pond- 
ing back of the usual discharge from the shore to the sea. There 
are scarcely any wells in the island of Colaba ; the only one, in truth, 
which contains water permanently, is that of the Observatory compound* 
This is about 30 feet in depth it extends about 10 feet below high water 
mark, and it affords a permanent supply to about 300 people, yielding on 
the whole about three hundred gallons per day towards the dry season. 
The water is pure and of excellent quality. The wells around dry up in 
March. Several wells have been recently dug through the stratified 
rock, near the Pilot's station, and Colaba Churchy which are well 
supplied with water. Others have, of late, been excavated through tbe 
trap near the Gun-carriage Manufactury which promise to be pro- 
ductive. The Esplanade, Fort, and Native Town abound in wells 
which are well supplied with water. Along the line of the Sea shore 
fresh water is to be found all the year round, within fifty feet of bigli 
w^ter mark and ten feet of the surface ; and the occupants of teats maj 
always supply themselves by making a hole a few feet and deep, lining 
it with a couple of beer barrels. By far the finest reservoir is Baboola 
Tank, near the Grant Medical College, originally a quarry and still 
from time to time deepened and enlarged for the sake of the stope it 
supplies. It is of 1050 feet in length, and 450 ieet across, and it 
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contains, when full, nine million cubie feet of water. Within a couple of 
hundred yarcl3 of tjiis, a magnificent tank, thirty feet in depth, and one 
hundred and fifty feet each way, hag been excavated by Sir Jamsetjeer 
Jejee*»hoy, expected to contain 400,000 cubic feet of water. When 
almost completed it was discovered that a great rush entered it near the 
bottom) and the water so brackish as to be useless except for bathing 
purposes, containing half the salt of ordinary sea water, though at a 
distance of more than half a mile at the nearest point from the sea. It 
is probable that this may either be built out or got rid of by other 
means by and bye. It is a singular fact that it should appear in such 
profusion, evidently not coming directly from the sea from its modi- 
fied degree of saltness ; yet from its uniform flow at the driest periods 
of the year, being derived apparently from some ample but tainted source 
of supply. Nearly all the wells in the Flats are more or less brackish« 
as may be expected from the amount of salt with which the clay 
around is impregnated. From Matoonga to Sion, over a large tract of 
ground, water is generally to be procured at a depth of from ten to 
twenty-five feet; and it gives us a sad view of the neglect of agriculture 
on the island that, with a rich soil and a profusion of manure and 
water, the land should remain barren for eight months of the year, the 
cultivator being content with a single rice crop raised during the rains. 
The vegetables and fruits in most demand in Bombay are all brought 
from Salsette, or the islands to the north of it, — reversing in this way the 
usual eeonomy of countries where agricultural productions of difficult 
transport are raised in the neighbourhood of the point of consumption ; 
the rice and grain, which may be carried at a moderate charge, are 
grown close by, while vegetables are brought from the interior, 
and the state of matters prevails up to the very enclosure of the 
gardens of the Agricultural Society. A regular register of wells 
is kept by the Board of Conservancy, and a return of their condition 
made periodically to the Magistrate of Police. Some years ago a 
chemical report on their waters was prepared by order of the Medical 
Board ; and an extension of this, so as to include all the wells of the 
Island, would form a veiy valuable document. 

Calcareous and siliceous spars are the most abundant, of the Minerals 
found in Bombay, some of the latter being found in great beauty in 
quarries near the Bail way, near Parell, in Baboola and Pydonee Tanks 



\ 



\ 



212 QKOLOQT 07 BOMRAT. 

Inthe native Town, — of which I have been fortunate enough to obtain 
a magnificent collection of Minerals, of the Zeolite family, the finest of 
which were laumonites of most singular beauty. The Crystals of the 
different minerals often lie over each other, layer above layer ; in one- 
instance a specimen of perfectly transparent selenite found in a oavity, 
and trap is partly covered over with crystals of calcareous spar and 
apophyllite. 

With the exception of laterite (referred to at length hereafter) I am 
not sure I can venture on enumerating any of the exogenous rocks 
found in Bombay as strictly speaking transported. Granite, quartz, 
and limestone, in a variety of forms, are to be found on our shores, but 
the great bulk of them appear to have come as ship ballast ; and I have 
found none so situated as to warrant the assumption of their deposit 
there by natural causes. 



PAPERS ON THE SUBJECT. 

An Account of the Qeoloot of Bombay was published ia 
[ 1836, in the Madras Literary Journal, by Dr. Thompson. It is meagre 
and imperfect ; and he makes no mention of the stratified rocks whkk 
form so important a characteristic of this part of the Konkan, There 
! is a paper by Dr. Lush, in the Transactions of the Bengal Asiatio 
Society for 1834, on the Geology of the Northern Eonkan, in whioh 
. there is a short notice of Bombay to be met with. He assumed, as has 
already been seen, that it was a single mass of stratified rooks, and that 
this lay above our traps. Mr. George Clark gives, in his notice of the 
Geology of this neighbourhood, a short but clear and correct outline of 
the fresh water formations of the island ; and this is all of which I am 
aware that has been published upon the subject. The present paper owes 
its origin to some experiments to reclaim the flats, in which I was engaged 
from 1846 to 1848, and of which an account was desired by the Court of 
Directors ; and to the excavations on my own grounds in preparing a 
site for the School of Industry at Sewree. — The spectacle of some 
thousands of acres of fine promising ground, just in the neighbourhood 
of half a million of people, with an unbounded supply of manure 
and fresh water close at hand, seemed so singular that I determined to 
make the experiment of washing out the salt which rendered the flats 
unproductive, and to endeavour to bring them into garden cultiva- 
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iloUf introduoiDg in the course of these works the use of the 
windmill, a variety of implement promising to be of inestimable value 
to usy but utterly unknown in India. For these ends I obtained a Oraiit 
from Government in 1846 of a space sufficient for the experiment^ and 
enclosed it with an earthen mou,nd close by the Town Drain, from which 
I proposed to draw water during the rainy season to wash out the salt, 
and liquid manure during the rest of the year, with water as might 
be required to fertillize the ground. Difficulties presented themselves 
in the way for which I was not prepared : I was less successful in 
the windmill machinery tlian I had expected } and the time I could de- 
vote to these matters was so exceedingly small that nothing conclusive 
had been done when it was resolved to admit the sea water into the Town 
Drain to carry off the nuisance it occasionedi so as to put an end to all my 
expectations of success. The Court of Directors had called for an 
aocount of the Experiments ; the explanations of the source of my ex- 
pectations and the grounds of failure could not be made complete 
witliout a Section on the Geology of Bombay. This was forwarded 
through Government in June 1850. As I had heard nothing of its hav- 
ing reached its destination, 1 availed myself of the unusual advantages 
presented by the droughts of April and May 1851, and the works then 
in progress, to correct and enlarge the paper and to cast it into its pre- 
sent form. My friend, Dr. Henry Carter has, it appears, been meanwhile 
engaged in a similar enterprize. I was not aware of his having written 
on the subject till his paper was laid before the Asiatic Society in 
December ; and although I have no doubt of its great superiority, in 
paleontological and mineralogical matters to anything I have produced 
ent he subject, my conviction is that the views we are likely to have taken 
are so different that both papers may prove acceptable in the Transac- 
tions of the different Societies of which we are secretaries, respectively. 
Bis Essay, in all likelihood, deals with scientific and speculative enquiries, 
while mine treats of economic Geology. I have been, purposelyi as 
minute as circumstances permitted, deeming it expedient that everything 
in the shape of fact, referring to local phenomena, however trivial, 
should be placed on record in the transactions of a local Society ; 
leaving the reader, afterwards, to select those things that are important 
from those which may appear more immaterial. To the English reader 
it will appear singular that, after all, so little should be known of the 
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Oeology of this loc&li(y->80 limited^ y^t so interesting. It 160^(9 
however, be remembered, that though the population is large, the num- 
ber of Geologists is small ; that those who have most leisure at their 
disposal are not always inclined to employ it profitably ; while thiose who 
would make the most of their time, had they any to spare, are occupied 
by the duties of their ])rofessions. The climate, too, only permits of h 
few hours in the morning or evening for out of door occupation : the rainy 
season for four mouths seals up the surface of the earth from observation 
altogether ; and unless sections be made while the excavations are in 
progress, during the months of April and May, the opportunity is lost 
by the exposed rocks being encased in building, or concealed by debris 
or vegetation. 

Although we have been digging wells, making cuts and excavating 
foundations, for more than a century, yet no record appears to have 
been ever kept of the material encountered ; and the Board of Con- 
servancy is, at present, as much in the dark as the original Portuguese 
conquerors of what material they are likely to meet with when they 
commence operations in excavating a well. It is to be hoped. Dr. 
Carter's paper and mine will, between them, furnish a foundation, at 
all events, for the labours of future Geologists. I am willing to begin 
and to acknowledge the imperfections of my performance, rather 
than run the risk of waiting until I should be able to make my task 
complete. 

I have stated that some of the most interesting sections were obtained 
while preparing a site for the School of Industry at Sewree ( — and I 
trust I may be pardoned if I mention, with no small degree of grati- 
fication^ that the colouring of the drawings have been all exeeuted by 
my convict pupils. 
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EVIDENCES OF A GENERAL VIBRATION, OR DESCENT AND SUBSEQUENT 
UPHEAVEMENT OP THE LAND ALL ALONG THE SHORES FROM SUEZ TO 
ARRACAN. (THIS NOTE REFERS TO P. 173. THE QUOTATION HAS BEEN 
OMITTED BY THE PRINTER). 

Whoever bas read the previous paper on ^Volcanoes vrill already have seen 
that the upward and downward movements, ^n, our shores, have been phenoinena of 
frequent^ and some of tbem, of reoent occurrence. We are not assured that the 
tipper part of the Bay of Bengal, as high as Chittagong, was effected by the same 
Series of oonvid^ons, as on three successive occasions lifted the Tenasserim shores 
and the islands of Cheedooba and Ramree in to terrace s ; but there is the strongest 
|)osaible presumption that it was so. Ten years aft<»r the occurrence of the last 
of these we know that Chittagong and the surronQding country were depressed, so 
"tbat we have precisely similar movements as tUose about to be described, only 
that the last of the series had been inverted in point of order; the npheav« 
lug taking place first and the depression following, instead of the degression 
'Occurring first and the upheaval subsequently. In the f^eqae^t borings for water 
'^vhioh took place at Galcuttaj between the year 1804 and 1B37,-— during which 
4imo the ground bad been penetrated to depths from 70 to 380 feet,<~a SttCcessioQ 
x^f strata were met withi indioating most clearly that that portion of the delta had 
liieen alternately a salt marsh, covered with mangroves, and a fertile plain watered 
l>y rivers, and on which deer and other wild animals were able to sport and 
tirowse. The existing sit^ of Calcutta, little as it is elevated above the level of the 
mnnndations, could only have attained its present altitude by upheaval. Whenever 
ground reaches the limits of ordinary floods its rise becomes almost imperceptibly 
Yslow : when it gets beyond the level of extreme inundation it can never rise at all, 
save by force from beneath. Appearances, the same as those found at Calcutta, were 
found in boring at Madras ; and beds of shells, covered with recent alluvium, aro 
found at the present day, all along the the level portion of the Coromandel Coast* 
At Madras itself this has, of late, been transformed into aelgnite ; at Bombay into 
masses of caloareons spar. So far back as 1797 Captain MoKenzie called attention 
to the terrace ^ aea gravel and shells bordering f or the_ space of 500 mile s 
the low j^at shores of the Carnatic, as an evidence of tbe reoent recession of the sea 

the theory until lately very generally maintained » and all along the shores 

of Manaar the same phenomena were observed— ~the cemented shells (littoral 
concrete) forming a portion of Adam's Bridge. It appears more than probabia 
tbat the bulk ol Oio Ua«di wbi«li skjitt (he M^lf^ll^r C^lFore, at iw 
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Ytry distant period, under water. Tlie state of matters at BoniI=^*>^ 
tself has already been explained. The Deltas of the Taptee and In^^m 
have, obvionflly, very lately emerged from the sea, while the whole of 
the Arabian shores, from the month of the Persian Gulf to the Stramti 
of Babelwandeb, are described as covered with recent sea shells, and as being v^jy 
obvionsly a raised beach. Dr. Carter describes a cavern near Ras Morbat, ftXie 
floor of which is a few feet above high-water-mark, the roof being 80 f^et 
high, obviously excavated by the waves. The face of the cliff on a level vr/^ 
the roof is full of the borings of lithodomi, and Dr. Carter supposes that the cavern 
was excavated while the cliff was slowly emerging from the sea. There are 
many similar caverns in the interior : the roofs of all are encrusted with sulphate 
of lime as stalagmite and stalactites. The Runn of Cutch is believed ly 
Cfaenatives, to have been at one time an inland sea, freely accessible from 
the main ocean, while an extensive commerce prevailed along its shores 
and large sea port townsi with considerable harbours, existed at places 
now considered as far in, in the inteior. In proof of*? the probability 
of this, it is maintained that enormous pieces of iron and ship nails were 
Chrownnp from the Runn of Cutch during the earthquake of 1819. It is perfectly 
ascertained again that, during the earthquake referred to, the level of the Delta 
of the Indus was considerably depressed, the bed of the Runn having sunk no 
less than seven feet. These movements are strictly analogous to those already 
referred to, as having occurred in the upper part of the Bay of Bengal* in the 
middle of the last century. I am in possession of tlie grinders and some of the 
bones, of an Elephant dug up from 8 feet below the surface of the earth in 
fliggiag a well near Kurrachee : they were entombed in the b lftoiday f9r'"'*ti^". 
So late as the period of the Portuguese sopremacy, says Kennedy, in about the 
middle of Che 17th century, the navigation of the Indus was perfectly safe, much 
higher than vessels can now reach ; the pert of Tatta forming a place of resort for 
\ iqnare rigged vessels of 40 guns, the remains of one of which is now to be found 
in the plains near Vikkur, while it is well known that no vessel, of this size 
and form has, for the last thirty years approached the Shores of Scinde. Mr. 
Cubitt found during his investigations, with a view to the construction betwixt 
the Mediterranean and Red sea, that the assumption of a difference of level 
between the two, made by the French Engineers, was fallacious-; and that so far 
as could be ascertained the level was nearly the same in both. It appears that 
aix centnries before the Christian Era Darius Hystaspes-completed a canal from the 
Nile, a little above Bnbastes,' to the Red sea near Patomos : this canal, which was 
in some places 150 feet wide and 30 deep, passed through the valley of the bitter 
lakes and was navigable for vessels of considerable burden, while the Nile, which 
lupplled it, was high ; the waters serving to irrigate the vicinity of several 
important cities. There can be little doubt, that originally, the bitter lakes formed 
the head of the Red Sea ; and the Ruins of Serapium and other extensive 
towns around dearly tndiQate tbAb ik? distrioti at a rmotQ pwiodi was possessed 
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•f great fertility, having beea irrigated by tiis Canal of S«ioatrfi ; and at tb« 
dits of tlie Eiodai it via a fertile and benntifol ragioD.—really ■• the land 
•f (Hwnise." Mr. Stepbeoson baa aaoertainad tbat the Saa sbslli ia tbii district 
*> nrell as tboss on botli of the raised baaobaa in tbat aaighboortiood, are the huh* 
«■ those DOW pravailing in the gnlf of Saei : to tbi^t at a period flomparatlvely 
veoaat all the tertiary beda forming the bottoia of tba aaa, and th • 
«ontigDaui land, must have bean elevated from 12 to iSfeat, within last than threa 

Uienaand years of the present time, — tbe proof of dasDantpraviooaly to tbU ha* 

kan already giTon in the text. 



OVK pricoipal qaarriea oftheaa 
^btre tbo shora ii ibeltarad by a 



e at Varaova, about twenty milei to the nort& 
t dyks of haialt formerly mbmeTged. 




TbB Mnd, vhiob seldom extends more than a few inches down, ia firat removed' 
and the rock imoothed on (he sartaee. A space aboal twelve fa«t each way i> 
*)ext divided ialo slabs one foot K^aare,— Uie grooves between them being eat 
^ilha ligbtflat-poiotedungle.bladed pick. Theae areraised inooessirely bys 
tool BomethiDg between an adze and a nattook, a siagle stroke of whieh is in 
general soffioient for the dalaohnieDt of eaeU from its bed, The blocks thns cub 
*iut and raised being thrown aside, tbe bed is once more smoothed, and the opera- 
tion resnmed tilt the pit leaohes the depth of six or eight feet; when it being n*. 
ItDger aonveoiaDt to remon the itonti by hand or basket, a new pit ia ont. Thi»- 
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Tatiely of bnUdiDg material is brought in vast quantities to Bombay \?herea \w^^i 
portion of the native houses ai-e built of it. It is not very strong, bat with t^Vie 
ad'mirablO'oement, employed with such lavish hand, it makes a good atid econocvsi. 
«al irall. W« most not conclude this without noticing the native sledg^^ 
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Hammer.-— Punch. — Sootkee.— Sfone adze.— VerkoTa pick. 
hammer employed in breaking trap, granite, limestone, and the other numberleu 
varieties of rock,— and one of the most efficient tools that can be made use of. Its 
handle is generally of male bamboo about two feet long ; its head is something 
like that of an ill-s]iapen axe — thick all along. It weighs about eighteen pounds. 
In the face or striking portion is a blunti&h wedge of steel, fastened in with a 
piece of leather. With this the native quarryman ^ill break up the most obdurate 
trap into slabs or blocks of almost any size or form, from a pavement flag three 
t inches thick and two feet squarct to a block two feet cube. He looks narrowly at 
the grain of the stone» and then with a series of bIowp,.of no great force apparently^ 
literally cleaves the stone^ which falls in pieces apparently without effort. Similar 
varieties of thi?» of exactly the same pattern, are used as hand..hammers-»they are 
called Sootkees. The blasting, or rather the boring tool or jumper,, is a plain 
round rod Of iron, about three feet long, pointed at both ends with steeL No ham- 
mer is ever employed in boring : the jumper b raised and struck in with both 
hands, and a man will penetrate an inch or two in an hour. Stones are usually 
paid for to the quarry owners at so much for each jumper at work. The native 
punch is a short, dampy, lancet>pointed tool— it is sharpened by being turned point 
up, and St rock with a piece of flint. W/ hen nsed in e tone-dressing, it is held in the 
left hand, and struck with a ho llow jjacadjron hammer, the cavity being about an 
inch in depth and as much in diameter. We bave~Fut little to boast of at fiombay 
in architecture in any way: in the Deocan the most massy structures are raised, 
and carved from trap, with a delicacy .and correctness quite astonishing. The 
vaults and domes of tombs and temples are commonly bolted with iron from top to 
bottom, and in many cases, instead of ccaffolding, the structure is surrounded with 
a rough wall ten or twenty feet cff, the interval between being filled up with earth : 
a long inclined plane serves for raising the stones* A magnificent structure of this 
sort, the tomb of one of the Gwalior princes, has stood half finished near Foona 
for some thirty years; and here native architecture may be seen in perfection, in all 
stages of advancement. Our only building materials at the presidency > beside that 
already described, consist of greenstonei trap, gnd a fine-grained variety of numu- 
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iftt ?ike Bath oolite}— called, from the Dmtae of the place \vhence it comes^ Pore- 
bonder stone. 

SALT.->-One of the most extensive manafactures on our shores is that of Sea 
Salt ; and* simple as the process seems, it is far from devoid of ingenuity or 
interest. Amongst the numerous islands which fringe the Malabar Coast, Uiere 
are countless narrows, creeks and inlets, left dry at low tide ; the expanse of mud 
then exposed being often enormous. Off the shores of Sewree the tide at springs 
retires nearly two miles : and this is nothing at all out of the way in the neighbour 
hood. "When salt-pand are proposed to be established, the first thing is tocoustrncli 
a mud embankment, — a foundation for it bein^ selected where the water is never 
more than four or five feet deep. The crest of the embankment is made to sur- 
mount this by two or three feet — the base of it is generally from two to three times 
its height. Openings are purposely left at intervals in the pricoipal embankment, 
and fr,om these, at right angles to the main of the wall, other embankmelits are 
9vn inland, parallel to each other, leaving a current between large enough to admit 
of a line of salt bouts running up. Immediately behind the embankments the 
9alt*pans are laid down. These consist of rectangular compartments, from twenty 
to thirty feet across, and commonly twice as long as they are broad, and from a 
foot to a foot and-a half in depth. They are separated from each other by little 
mud walls about three feet across at bottom, and two at top, more or less, accord., 
ing as little channels for filling the pans are meant to be run along them or not. 
^wo, three, or four, lines of pans, according to thd extent of the back water, are 
earried along the rear of each embankment»care being taken to leave an area of 
limd capable of being flooded by the sea betwixt the pans and the mainland, three 
or lour times the size of the pans themselves. So soon as the monsoon is fairly 
over, all the fresh water that has accumulated in the pans or back water is run off, 
and in November or December the sea is admitted to the back water through a 
%}uioe in the embankment. The pans are now earefnlly cleaned out, their floors 
and walls being made smooth and sice. In about a month after it has been 
admitted to the back water, the sea>water, now getting redooed in quantity, and 
increased in saltness by evaporation, is let into the pans. The first charge requires 
about six weeks to evaporate : subsequent charges are dried op in half the time of 
the first, thus diminishing as the season becomes hotter, and the brine more strong. 
The strength of the brine is judged of by its becoming red : in fact, a curious 
variety of creature, of the volvax kind, which seems never happy unless in a pickle 
•—the same as is to be found in a fossil state in the Funjaub rock-salt, and which 
often tinges the waters of our sea shores as if stained with blood, — makes its 
appearance just as the salt is ready to crystallise,^- often tinting the salt itself of 
a fine pinkish hue. When very nearly dry the salt, which has now accumulated 
io the thickness of an inch or two, is raked off; the upper portion, which is beauti- 
fully white, and almost quite pure, being first taken, — the lower portion, often 
crystallised in pieces of half an icch cul'e, is taken up next, — it is slightly mixed 
With clay, and is that generally in use. The white and bluish salt are now piled 
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ttp^ separately in conioal heaps, about sixteen feet in diameter and tlsn feet nigfr, 
vhioh are preserved with a thiok thatchiog of grass during the monsoon. The* 
white salt is as pure as any in the \vorJd — the black salt is mixed with about one 
ec two per cent of clay. Both are, in a great measure, free of the magnesian saltA 
and sulphate which cootamioate pan-made salts at home; — everything more soluble 
than muriate of soda, remaining behind in solution, is washed away by the rains* 
bait- pans are much less efficient when new than afterwards, and they oontinne to 
improve as the ground becomes impregnated for ten or fifteen years. When tho 
first crystallisation is unsatisfactory, as it often is, a second charge of brine is let 
on before the salt from the first is removed. The evnporation in the back water 
goes on, of course, as rapidly as in the pans themselves, and by this contrivanoOy 
which requires no care or preparation, an amount of evaporating surface three or 
four times that of the pans is secured: the pans, themselves, only require trouble or 
attention, t^e backwater requires none. The pans are drawn from three to four 
times every year : aa the rains approach they are abandoned for the season. Tho 
I sea is seldom let in more than once or twice into the back water : were the whole* 
available surface kept covered, double the amount of salt, at present manufactured* 
might be made. The supply, however, is so close on the heels of the demand, and 
the profita are so very low, that there is no reason why production should be ex- 
tended* Such is the convenience of our shores for the manufaotore, and so easily 
and so cheaply can the process of storing and carrying away be managed^ that alV 
the attempts made by Banians to bring salt from Scinde, where it is to be had in 
unlimited quantity ready made^ have proved unremunerative. The idea, therefore^ 
of importing salt fromEn gland, into India, is about as cbimerioal as any that ever 
/\ entered the human imagination, while the abuse heaped on the quality of the- 
salt used in India is as undeserved as may be. The upper salt is soaroely surpassed' 
in purity by the finest the Chesshire mines send forth \ while the black salt oontains- 
as much of the pure muriate of soda as does the common pnn-made salt at home. 
The matter which contaminates the former is conspicuous) and looks very dirty, 
but then it is perfectly harmless : the subtle contaminants of the latter are eminently- 
mischievous, though invisible. An English adult is supposed to consume at an- 
average of from fifteen to twenty pounds of salt annually, so that he will, in thi» 
way, swallow some three ounces of mud a year : it will be a long time before the* 
peck of dirt every one is said to have destined for him in the course of his lifetime^ 
be at this rate consumed : in India, numbers of people eat pounds' weight of clay 

by choice ! • 

NO T E C. 

FORMATION OF KUNKUR,— OR THE NEW FRE&H WATER LIMESTONE 

OF INDIA, p. 179. 
KuNKDR.* — Is a variety of freshwater limestone, found in great abundance all- 
over India, forming the principal material from which quicklime and mortar for 
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It * So called from the Hindustain word of Sanskrit extraction, signifying a nodule of lime- 

I stone, or pebble of any other rock.— New bold. Jl. London Assiatic Society, yoL xiii. p. 25* 
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*«ements for building purposes is obtained. It is oceasionally found in extensive 
beds In the for m of soli d and oontinnou g_rgjck, and in tliis shape it is excavated for 
pavements In slabs and blocks from the bed of the J umna,* in the form of \7hat 
Captain Abbott calls confluent Kunknr.f It appears in extensive fields from one 
to five feet in thicknesSj generally ver y rugged and porous ; it is occasionally 
separated into compact masses of a hundred solid feet or more. In this shape it is 
fonnd below Allahabad in the alluvium of the Ganges. Near Benares it appears 
as a )ihe\l limestone^ that is quantities of recent fresh-water shells are cemented 
together by kunkiferous matter into a sort of rock. This varies from one to two 
i ftchea in thick ness, and covers an area from fifteen to twenty miles in extent each 
way : it is from twelve to twenty feet under the surface, and is supposed to mark 
the basin of a former lake,]! and under similar circumstances and position, though 
t>n a smaller scale, and apparently due to a like origin, it is met with near Poena, 
in the Deccan. ^ The older Kunkur,'' says Newbold, (Journal London Assiatic 
Society) " is usually of a light brownish, dirty cream, reddisb,^r cancerous grey 
•tint ; sometimes compaot and massive in structure* but more frequently either 
■of a nodular, t ufaceous, pisiforaa, botryoidaU or ca njiflower ^Jike ' form — 
O ^ts interior is sometimes canoellar, or slightly vesicular ; but compact or concentric 
'in the pisiform and nodular varieties. Its interior structure i s rarely r adiated. 
When compact it resembles the elder^travertinegof ^ Rome and Auver gne. 
It aggregates in horizontal overlying masses, usually intermingled with the 
"^oil without much appearance of stratifioat ion. It is broken up, and used as a 
rough building stone in the bunds of tanksi walls of inclosures, &c.i by the natives, 
'aind is universally employed to burn into lime. 

A specimen of knnkur, analysed by the late Mr. J. Prinsep, yielded* Water of 
's^bsorptiou* 1 4, Carbonate of lime, 72 0, Carbodate of magnesia, 4, Silex 15 2 
•h^Iumina and oxide of iron, 11 0, ■■ 100.0 

Some varieties contain so much silex as to give fire with steel: others are 
■silmost entirely composed of earthy white carbonate of lime and crumble between 
^he fingers.*' I have already described in the text the aspect generally assumed 
Iby the Kunknr of the marine blue clay* which so strikingly resembles the nodules 

1«f olialk'flint in its form and exterior aspect — to this the reader is referred. The 
kunknr at Ghazeepore says Capt. Baird Smith from whom the following is taken 
is described by the Rev. Mr« Everest as " resembling ' much in the 
shapes it affects, the flints of the chalk strata. The bank of the river (the 
Ganges) shews a section of a layer about four feet thick, formed of these 
"pieces* This layer is graduall y lost in t^ i e clay above and bel ow. In some 
places the layer or seam is double, with an intervening bed of clay, through which 
the lower kunkur bed Is said to branch off and join the higher. The beds are 
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• Prlnsep. BI. Ai. Trans. 1833, vol. ii. <*. 626. 

f Capt. Abbott Bl. As. Trans. 1845, vol. xv. p. 442. 

i Capttia SbeieweU.— Bl. At, Xraai. 161/S, to1< xz. p. 14, 
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tartlier simildr to those of chalk flint in the manner in wbieh the loose pieces mt 
imbedded in the day, and in the layers being composed of detached pieoMk 
I Now it appears some presumption against the whole of these vast oolleotiom eC 
nodules being due to calcareous springs, that recent though their foitnation hai 
been proved to be, there are no independent indications of the existence of tha 
springs whence they could have been derived. So universal is the prevalence of 
kunkur, that it is scarcely possible to believe the whole traces of its origtnatiiig 
sources have been obliterated. Farther, from the appearances of the beds with 
which the kunkar is associated, it is evident that no springs have been in action 
since they were deposited , and the nodules must consequently have been bronght 
from a distance* There is some difficulty however in accounting for the occurrence 
of beds 4 feet thick, with no intermixture of foreign substances, but consisting 
entirely of nodular limestone, on this supposition. Detritus of snoh an orign ii 
invariably mixed, and contains specimens of the different material which the 
force of the transporting agent was capable of bearing along. The shooting of 
branches and the gradual passing of the kunkur into the clay above and belo^ 
seem farther to militate against the idea of the operation of powerful, or even 
any transporting agency. It has been said that the knnknr of India has no 
analogous formation in the world : but I conceive this to be donbtful, as it is 
known that the London clay^ contains numerous contemporaneous nodnles cf 
hard marel or clayey limestone» which occur in regular horizontal layers at nnf« 
^ual distances, usually varying from four to forty feet apart. These nodnles are 
y called Septaria, from their being divided by partitions o |; veins of calcarcoiis spar , 
and in their cavities are frequently found crystals of caloareons spar (carbonate ^ 
1 lime) and heavy spar (sulphate of baryta.) The Septaria are anrronnded by 
-crusts which contain d smaller proportion of lime than the central parts; and of thjs 
. <3^hazipoor kunkur, Mr. Everest remarks similarly that its cavities are lined with 
I crystals, and that while the fresh fracture is of a brownish grey colnr, exhibiting 
I the stone compact, the exterior is isovered with a white or yellowish white cmst. 
The chemical composition of the Septaria of the London clay is identical with 
that of the Ghazipoor kunkur, consisting chiefly of carbonate of lime with silicat 
alumina and oxide of iron, or^slightly-f^uginous clay, and the natnrid cement 
istones of Harwich, Sheppy, and other places, are^ed for the same purposes in 
England as the kunkurs are in India, f In the tertiary basin of Paris similai* tn- 
berose masses are found in the clayey and calcareous marl of the fifth and sixth 
formations.! It is scarcely necessary to remark, that I do not mean to contend that 
the Indian kuukurs are contemporaneous with the similar concretions of the tertiary 
formations of England and France, I only wish to exhibit the analogy existing 
between them, as this may help us to some explanation of their origin. The analogy 
might be extended to several other members of tertiary formations, as the strata 
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of ibe Isle of Wight, in wiroli Mr. Webster* informs as both the nodular and 
the flat form of concretionary limestone are met with ; but I would now proceed to 
offer a few remarks on the probable brigtn of these substances* 

** The forms effected by the nodules of kunkur, and the circumstances of their 
dispositions in the clayey beds witli which they are associated, have frequently 
been recorded by observers as being strikingly similar to those of the flints in the 
chalk stratBf and it was these analogies which first led mo to suspect that the 
information we possess concerning the origin of the one might be made to bear 
upon that of the other. From the state in which the fossils of the chalk strata are 
found, many of th^m perfect in their most delicate details, some of the sheila 
preserving even their fine pearly lustre, and the soft scales of fishes being often 
found beautifully preserved in the structure of flint?, we are warranted in conclud'* 
ing that they were quietly entombed near the spots where they lived and died, and 
that consequently no transporting power of energy sufficient to bear from a distance 
the associated masses of flint could have been in action upon them. We are thus 
led to believe the flint contemporaneous, or nearly so, in its origin with the chalk in 
which it is imbedded, and as the flintoooasionally passes impercepti bly into the 
ehalk , the nodules of the one near the line of junction being replaced by those of 
the oilier, there is thus afforded an additional argument for the flints having been 
formed in the places where they are now found, and against their having been 
derived either from silioious springs, or other sources, and brought from a distance. 
In like manner the flints which are found in the lower beds of the great gypsum 
formation of the Paris basin pass gradually and imperceptiblyjnto the gypsum 
itf;elf ! a proof, (says Professor Jameson in allusion to this fact) of the contem- 
poraneous origin of the two substances.! Similarly the peculiarly perfect and 
beautiful state of preservation in which the fossils of the London clay are found 
Would lead us to infer the quiet and contemporaneous formation of the horizontal 
beds of nodular limestone with which they are associated *, and in truth this is put i 
beyond a doubt from the circumstance that the Septaria have frequently been found I 
to include fossils similar to those occurring in the body of the day. From these 
analogous cases, and the consideration of others, I have thought it unnecessary to 
detail, I have been led to consider the Indian kunkur beds as being formations 
* in situ,' and nearly contemporaneous in their origin with the beds of calcareous ^"^ 
elay with which they are associated. This remark applies to the kunkurs of those 
localities where no proofs of the previous existence or operation of calcareous springs I 
can be detected, and where the facts oppose the idea of transporting forces having \ 
been in action." 

The preceding is taken entire from an excellent paper on the Deltas of the 
Ganges, prepared by Captain Smith in the first volnmn of the Calontta Journal 
of Natural History. 

* Geological Trans, vol. ii. p< 209. 

t Curler's Theory of the Earth. English edition. 
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The other kankan ehiefly prevalent on thii tide of India are moetly 
in external aipeot— those in the bede of oar great Deeoan rivere^ in the 
^ , basins of former lakes, often so closely resemble the roots or twigs of ti 
11 branches of ooral» as to be mistaken for petrifactions — In this case a rootlet of ; 
ll or vegelable fibres, will generally be fonnd forming the nnolens on which the 
eareons matter has been deposited. Captain Campbe ll speaks of a red arena< 
loam prevailing in the table»lands of Sonthem Indiat which is penetrated b^ 
Bamose knokur in all directions, both vertically and horisoBtally» the pi e us ^ 
being continnons from the surface to the depth of eight or ten feet A remarlslil^ 
formation of this kind is found in a valley ten miles in length, and four ia 
' breadth in Bnrramahal.* The knnknr which abonnds inlli eootton soils of Salss i, 
the same qaaner, is sometimes so completely cellular as to resemble a honey* 
. eomb— the quantity is greatest at the bottom of the bed of soil.f The blssk 
cotton soil abounds with the smallest nodules, from the size of a pea to that of a 
jT filbert : in the N. W. Provinces these form in continuous sheets a few feet onder 
■^ ^ >\ the surlace, constitnting a serious annoyance to tlie agrioultnrist and gardener— 
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after the ground has been completely cleared of them it yields them as abundantly 
as ever in a few years' time. I have met in with some singular va* 
rieties of kunkor at Gogo, on the coast of Eattiwar, the resolt ob- 
viously of the deposit of lime in the cracks of the clay, of which a very 
beautiful cast is presented. These are procurable from the size of a walnut to that 
of the human head — the clay found in them, and adhering to them when found, ia 
easily washed oot of them,—- the spongy calcareous mass remaining being almost 
1 ( pure white. The marvel in this case is how the cracks in the clay should retain 
^ > their form while water was penetrating throngh them. Kuokur is found in almost 
r^ all parts of India, with the exception, it is said, o f the snm F»«t« ^^ *ha y^jj*g**tr« 
.i^J, ries : t it is to be met with at altitudes of 4000 feet and seems as plentiful all over 
^ the Punjaub as in any part of Hindoostan. It is not supposed to be met with in 
Affghanlstan, Persia, Scinde, or any quarter beyond the influence of the periodical 
rains. The formation of knnkur was wont to be ascribed to the action of oaloareous 
springs now extinct or nearly so, and to this theory for the older varieties of the 
rock Captain Newbold seems to the close to have felt disposed to cling : the view 
is opposed by Capt. Campbell, Capt. Baird Smith, Capt. Abbott, and others, and 
I think with justice. The formation of certain varieties of knnknr is proceeding 
daily before our eyes, and it seems to me to be much more reasonable to ascribe the 
whole of the knnkurs — so closely resembling each other in their general charao- 
teristics, and the most dissimilar varieties merging into each other by such nndia- 
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* Captain Campbell on t^ie formations of the tsble-Iands in Southern India. Calcntia 
Journal of Matnral History, Tol. ii. p. 309t 

t Ibid, p< 310. 

t Neifvbold ut tup. 
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tingttiahftblo gradationf*—- to one great ortgio aotuaUy befbrt ni, and of sinnplo ax- 
planation» than to seek for other agenoies now no longer in operation, and of whoia 
•ziatenoe at any time we have no positive proof. It has been already stated that 
^\^ the rapid formation of kunkur noder the surface of the ground is in some of the 
districts near Agra a source of serious annoyance to the cultivator. All the shoUa 
and organic remains found in kunkur are recent, and masses of it are found to 
penetrate and surround the mangrove roots in the marine bine clay, the wood of 
which is still fresh and sound. The theory of the formation of a mineral of snch 
extensive prevalence, and the very name of which i8» strange to say, omitted in 
onr Home geological indices, seems to be this :— The soil of India everywhere 
abounds wjUUin^e or fresh water and land shells in a state of extreme comminution : 
this is freely taken np by the rain during the earlier part of the monsoon, the solution 
being probably assisted by the heat, and the enormous quantity of carbonaceona 
matter, the rank growth and rapid decay of vegetables during the rains originate. 
"When the rains cease, and the heat which follows dries up everything, of course 
the lime previously in solution is precipitated) and seeks a nucleus wherever it oai 
find one. So rapidly does rain-w ater act on lime in India that a marble slab 
exposed to it will in a few days time lose all its lustre, and in the course of tho 
monsoon become corrodedi as if acted on by an acid. Fine branches of eoral 
exposed to it lose in a few days' time the transluceaoy which adds so greatly to 
their beanty, and become dull and opaque as if white-washed : both these I hava 
made subjects of frequent experiment. 

The solvent power of pore water acting on limestone, considerable in itself, is 
enormously increased by the presence of carbonic acid. The cementation of tha 
shells constituting the rociu I have termed littoral concrete, it is obviously effected 
by water charged with lime> and is now in progress. I have already adverted to 
the singular circumstance of this process proceeding with great vigour and 
activity at one place, while at another close by, similarly situated in all respects, 
it should be in entire and absolute abeyance. — See Proceedings of the Society 
for AprU 1851, p. xlvui. 



NOTE 2>, p. 189. 



Sblenitb ok Gtpsqm.— In the small crevices and fissures pervading shalea 
or aluminous schistF, where these are exposed to the air, numberless little crystalsn 
of selesite are generally found to prevail. I remember, when a very young 
ohemiat, indeedi to have made a large collection of these from a ooal seam which 
crops out near the Witchlake. St. Andrews, and to have been greatly perplexed 
to account for their appearance* Tiie shale specimens from the Indus, recently 
presented to the Bombay Qeographical Society, by the late Capt^ Ohristophen are 
pervaded in all directions by beautiful veins of Selenite. In both these cases tha 
prodaotion of the mineral is easily explained : ooal shales almost always abound 
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IB sulphurtU of iron ; and thei^, in process of deoomposition, aot on tb« lime 
pfnradiDg the clay, and so form sulphates of lime. 

By some snch process as this, in all likelihood, is the gyp8nm>— -fonDd at Aden 

and in the other Arabian volcanoes formed ; it is sometimes fibrous, and always 

• pure and singularly beautiful. As gypsum is decomposed at a temperature 

a little above 400 Fahrenheit, the mineral must have come into existence after the 

lavas had become comparatively cool. 

In the Great Egyptian desert, betwixt Suez and Cairo — in the deserts of the 
Peninsula of Mount Sinai, Dr. Wilson states that on the table-land of Tibbal Tib, 
about 6,500 feet above the level of the sea, he iound marine sand and gravel. 
Here he found sulphate of lime, exactly as it occurs near Suez (Lands of the 
Bible, vol. 1. p. 264 edit. 1847.) — Dr. Hoffmeister describes a sort of terrace 1500 
to 2000 feet high, on the mountains near Suez, covered with gravel and travelled 
•tone I on which fragments of selenite and gypsum were to be seen in abundance. 

He describes a long white vein of Anhydrate as here running across the Rocks. 
(Travels in Ceylon and Central India, p. 90 edit. 1848—). 

All along towards Palestine, and by the shores of Arabia and the Persian Oalf, 
and so down to Scinde ; then again upwards lo the confluence of the Five Rivera 
forming the Indus, veins of selenite, in every direction, traverse the salt shell 
gravels and sand which cover the rook) and which as already stated, belong to the 

' newer Pliocine formation. The shells, indeed, are often as fresh as those to be 
found within high«water mark, and when the surface of the ground is covered 
with a heavy dew it would require no effort of imagination to suppose that tha 
sea had just retired, and might return again next tide — the mirage exhibiting the 
likeness of expanses of water near at hand, heightening the delusion.— > toothing 

\ can contrast more strikingly with the gravel and rolled pebbles everywhere 
prevailing than the fine fibrous or tole-like veins of selenite which make their 
appearance in all directions. They sometimes brancii off from a common centre 
as if filling^ up_ a group of cracks ; sometimes they are to be seen stretching for 
miles almoatinA straight line across the country.— Sometimes they are partly 
covered over with sand— occasionally the wind blows the drift around them, the 
veins arising in lines some inches above the surface. In this case the p'atoa 
are frequently seen to have fallen over, and to lie scattered about in pieces over 
the desert, retaining on all occasions the sharp edges and bright polished surfaces 
which contrast so strikingly with the material around. — I have never found 
them to extend more than a few inches, 10 or 12 at most, nn^er the 
ground > and have, on all occasions been able, with a little scraping, to eradicate 
the vein. In the vicinage of the veins salt is alwuys particnlarly abundant ; 
consisting, generally, of a mixture of muriute and carbunate of soda. When the 
hot dry Kamsin wind blows, the surface feels crisp and hoIIoW) and yields under 
the feet like wet ground which has been much tunnelled by moles and is partially 
frozen. Oo ordinary oooasiona it feeli damp and ohimmy, the finer pftrtioles of 
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tii««Mnd adhering to the feet.* Sea salt generally contains from 3 to 4 per cent 

of solphate of soda, magnesia, and lime ; and it seems to me more than probable 

that the two former of these acting on the carbonate of limei the ooralino 

limestone and shells, which here everywhere constitute the chief elements of 

gravel, produce selenfte and sodalite. The sulphate of limef originally 

existing is probably added to that being bronght into existence. The Idea 

of Berthollet, that the Trona in the lakes of Ferrar has been produced by 

the action of muriate o f soda and carbonate of lim e, in their pasty state on each 

other, has noWFeen generally accepted. Dr. Malcomson^s reports, too, explain 

the deposition of soda in the Loonar lake, and a short extension of the theory 

Beems to me alone capable of explaining the formation of selenite snch as that 

described. Gypsum, indeed, is usually associated with the great salt formations, 

and probably everywhere claims a similar origin ; it occasionally presents 

itself in the desert, not as a selenite but as th e ceme nting matter ofa^ strange 

■p eoies of conglomerate, now in pro cegg.iif ^iormatiftn. This consists of gravel of 

&be desert with fragments of the earlier remains of the namulite formation,— of 

^onea of camels, horses and birds of prey, a nd fragments of soda water bot tles— all 

^he materials, in short, that are strewn around united together in one promiscuous 

xnass -—At Bombay we have it acting conjointly with carbonate of lime, as the 

cementing matter of a great bed of concrete in process of formation under our 

raised sea beaches, and about 10 feet beneath the surface, and dose on the 

^medium level of the sea. — All over the vast plain which constitutes the 

3d60can or great table-lands of India — patches of sea salt^ associated with It 

^Mirbonate of soda, occur. Many of the wells at Ahmudnuggar are brackish 

^says Col. Sykes, p. 425, Geol. Trans.) and a rivulet near by, running into 

^he Beenia, has it source two miles to the N. N. W. which is called the Salt 

3 rook. The stones in its channel are crusted over with crystal a of sal t and 

^narb onate of linae . The river Doon near Bejapore is perfeotlysalt at 

m\\ times. Salt is found between Kirjut and Pairgoon, between Seeroor and 

Kouta, and at Kabar Loonee, .12 miles from Poonah, — In all these oases 

carbonate as well as muriate of soda is described as found— the former is 

f eagerly sought after by the washerman. Dr. Gibson mentions that with 

these gypsum is always associated, and I have no doubt that everywhere the 

three will be found together. 

Captain Dagerfield mentions the occ urrence of gypsnm in Malwa as_a8sociated 
with _8e& salt > he does not state in what form it ocoursi and as I am not aw are 
of ihe_^xistence of the salifirous format ion in Central India, I presume it to be 
under the circumstances similar to those in which it appears in the Deocan. 



* la April 1840, when a hot Kamsin wind was blowing, I found the former state of matters to 
prevail ; in December 1845, with a fresh breese from the sea, the latter. 

t Book Salt seldom contains more than 1 and one-tenth per cent of solphate ; sea salt 
^ontidns from three to four per cent. May not this be adduced as a cofirnuuioaof my theory f 
The Sulphate of the Sock Salt has beoome decomposed and disappeared! 
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Having been mMh ocoopied io plauter-oasting, ia the early part of 1848, many 
pieoM of broken plaister were lying about as the rains approached. To my sww 
prise I fonnd, that as these began to be washed away, they beoame covered witii 
orystala, many of whioh extended some way ia to_th e sorface and protruded ai 
1 mnch as » quarter of an inch beyond it. They oould not, in any case, have beea 
the result of deposition from solution, as they made their appearance quite as ofltti 
|i on convex surfaces as in cavities, the rain fell witli such violence as to prevent 
'. any great accumulation of water ; and the moisture which might have temporarily 
accumulated in irregularities, during the falli passed away the moment it faired* 
la observing tliis I collected a multitude of fragments and placed them in an iron 
pan with water, the stucco on all occasions rising above its surface. I was disappointed 
to find that no further effects resulted from this than those found to prevail 
after the rain had for a week begun. The outer surfaces of all the oasiiogs that 
had been exposed were considerably hardened and covered with crystals all over* 
Some of these castings I had afterwards occasion to pack up, and on those whioh bad- 
\ been carefully wrapped in paper and kept dry, I found portions beginning t^ 
harden, or which were« completely hardened into fine semi'^ansparent crystalUnt 
gypsum, which occupied exactly the same space as before crystallizatioa,«there 
' being no craok or trace whatever of shrinkage around it. In the course of casting 
I had repeatedly overburnt the gypsum ; it was indeed so much more easily 
ground when heated to redness than when merely raised to a temperature of 850^ 
that the Natives at first overburnt it to save trouble* Though it ground and 
sifted beautifully, it either set partially or altogether refused to harden ; remaining 
wet and clammy, and afterwards breaking to pieces and mouldeiing in the hand. 
! In this case the sulphuric acid had either been driven off or partially decomposed. 
The stucco when mixed with water gave out numberless bubbles of sulphureted 
bydrogen gas, exhibiting the nsual fmtid smell of gun washings. Even when decom- 
position had been only partial, the amount of over-heating being very inooosider* 
able — the extrication of gas bubblest in the process of setting, was often very 
, troublesome ; altogether detroying the surface of the cast. X found a partial 
' remedy for this in working the mixture of pounded stucco and water be- 
. twixt the hands as along as possible ; that is for a minute or so^ till it began 
to thicken ; the gas bubbles were thus broken before the stucco was applied 
A after which it began to set immediately. When the stucco was damp or nnder* 
burnt I placed it in an iron pot and exposed it to a heat of 300* when number- 
less vapour bubbles disengaged themselve:*, and its setting property was 
i^eveloped to the fullest extent. In the experiment above referred to I watched 
with the utmost care the effects of rain on the over and noderbnrnt specimens^ 
but could observe nothing remarkable in either case. The former, as soon as 
they became soaked with water, fell to pieces ; they had before merely cohered 
\ mechanically. Some twenty or thirty years agOi a ship load of gypsum appears 

A to ^ft^o been brought to Bombay, from the Persian Gnlf, As no Bst could be laade 
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•f it, it was left exposed to the open air and it wm oariotu to observe that by the 
effeoti of the moDBoon all the pieces had assamed the same form thus :~ 

(All of them were grooved.) M»jor Smith, in 
his translation of the voriL of Ticat on 
cements, states on the authority of the lata 
Dr. Malcolmson, that gypenm is to bo found in 
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oryatafs in the cement of the Great Pyramid. In a correspondenoe I had with 
htuk on the subject, ve both came to the conolasion that this could have formed no 
^rt of the original mortar ; because the heat requisite for decarbonizing lime- 
ateoe decomposes gypsum. Gypsum does not bind with any considerable foreOy 
mnd ia neither hard nor strong. It is moreover liable to become dissolved by 
amoiatnre, and so wasted away. The Qypsom in the cement of the Pyramids | 
SDwrt then, in all likelihood, have come into existence after the Pyramids had been 
bnilt, and this most probably by the same process as that which brought the ! 
of the Desert itself into being— the action of the sulphates previously * 

ihe mortar in the contact with lime.^ 

It may here be mentioned, as a curious fact, that though gypsum abounds in 
ftlie Pnnjaub, in Scinde> Arabia, Bgypt, and the coasts of China, and probably in 
suoat parts of Hindustan, it is no where, so far as I have been able to discover, 
employed for the purpose of casting, save in Scinde. In Bombay it is burnt 
aat a strong red heat, and it is then used in place of quiok-Iime in chewing wifc^ 
iMteUfiUt. In the Deccan it is moderately burnt, then ground^ and.used-jia^ 
^^ybite -was h. It is peculiarly well adapted for this in whitelTwashing the Poonah 
figures which are made of unbumt clay, and fall to pieces when exposed to 
Xitiolsture. The stucco sets on them in a few minutes and it seems singular that 
«a people so ingenious as the Mahrattas should have overlooked its aptitudes for 
^sasting, which must often have been developed before them, by plaister hardening 
«ooideutally in the vessels in which it was mixed with water. 

I was first made aware of its being employed in Scinde by Lieutenant Burka, 

Somhay Engineers, who waa kind enough to give me specimens of the work, 

«o as to set at rest any doubt that might have been entertained on the matter. 

It is chiefly employed in casting lattices and open work for the tops of doora 

and windows, and for other purposes when the partial admission of air is desirable. 

The extreme dryness of the climate of Scinde saves it the risk of injury from 

exposure. I am not aware in what part of Arabia or Mesopotamia gypsnm i [ 

exists, chiefly as a rock ; but the whole of the sculptured slabs brought from { 



* TruitUtioii of Vicaton Cements, page 115, 116, and Appendix Ixzii. The appearance 
pretented by the l elenito in the mortar of the Pyramids, as described by Major Smith, 
correepooding exactly with that presented by the crysUk on the broken stucco. Migor 
Smith at first supposed that they were due to the circumstance of the mortar having been 
originally composed of ground sdenita used in place of sand, as the mortar contains no 
tMjcaona miUer. He ai'ierwards.l seems dill;lOBetrto~accounl for it from the almndiuice 
ef saline matter in the water around. 
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Nimrood and its neighbourhood aro composed of it It le generally browa tr 
greyish, often ja otUed ; and in some cases pare vhite. It almost always eibibili 
signs of stratifi cation, and on the sides of many of the slabs the arrangenNst 
oi^ the layers over each other is very beantifol. It seems as if it had rtNi 
readily from the quarry bed in slabs. The gypsum brought, as already 
mentioned, from the Persian Gulf to Bombay, about the year 1820, correipoodi 
exactly in all these particulars with that out of which the slabe are wroogbt) 
and is identical with some of the finer Italian alabasters, When in charge oft 
the Observatory in 1843, I found a quantity of pieces of Persian Gulf gypsaiH 
I lying about the compound. I immediately set about converting it into stooeiv •» 
1 but fell into the usual error of over burning. In 1845, when in England, I 
lained some instructions from a plaister-caster, and found the safest mode ^' 
)\ burning to be to send the gypsum to a baker's oven. In 1847t ^>^ Wilson, of lb 
*' Bombay Times Officot" commenced plaister-casting. He provided himsel 
I with moulds from England, and was the first who succeeded in casting*, on a eon-^ 
I aiderable scale, in Bombay. In 1847 I had it extensively carried on at Sewree ^^ 
It is impossible by reason of the dampness of air at Bombay between May an^^ 
October— the stucco absorbs moisture while in powder, it sets slowly and i^^ 
almost sure to crack in drying ; or if it escapes this it warps and twists whiiiir 
I let aside. It produces always very soft castings • it is exceedingly beautiful te^ 
see the beneficent arrangements of Nature thus in process of elaboration undef 
our eyes. The earl h, long submerged under the water of the ocean, beoomes^ 
necessarily impregnated with sea-salt, and is thus incapabloi for a time, of snp« " 
porting land plants. The rain and dew, by the mere process of ablution, washes ^ 
this away from its surface only. But then comes the principle of oapUlarity '* 
V I uito operation* and the damp charged with saline matter is drawn up from the ^ 
utmost depths— the moisture being exhaled into the atmosphere while the salt « 
1 remains as a crust on the surface — to be washed away by the first rain that falls,^ 
and then transported either into the sea and restored to the grand magasine from ^ 
which it was originally taken — or deposited in beds and masses for the use of^ 
living creatureS) far removed from the sea coast* and which but for the salt bed^ 
in the interior would be deprived of a most essential article of animal existence— 

Simultaneously with these processes we have the muriate of soda, acting <am 
\ the carbonate of lime, i n the pasty state which breaks throu gh the n agy ^ law^ 
of afiSnity ; giving us a carbonate of soda,— a mineral of the utmost value to man^ 
and muriate of lime—- a salt of no economic value ; and so soluble that tli* 
slightest moisture keeps it in the state of solution till it is washed away. 

The soluble sulphates again act under similar circumstances on the oarbonatetf 
aroundi adding to the Trona g enerated byjho--nuuiate8^^^^carbonates, and 
a new mineral selenite or gypsam of great beauty and utility, and which 
results from the destruction of salts injgaical to lifeandvegetation (t he sulph ate 
of soda and magnesia) comes into existenoe. It seems not impossible that to 
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t new mineral seleniie or g7psam of great beauiy and ntilily, and whicU 
reialta from the destruotion of salts ioimical to life and vegetation (tho sulphates 
of soda, and magnesia) comes into existence. It seems not impossible tliat to- ■, 
the decompositions the extreme bitterness of most of the veils of the desert ii fi 
dae. They taste much more of the muriate of magnesia and the bittern of the saU*- 
makers* than of a solution of muriate of soda. 
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NOTE D, p. 194; 

LATERITE. 

I have had repeated occasion to allude in the text to the rook oalled laterito,- 
R&d as no description of this most mysterious formation has ever been published iur 
Kny of our Bombay JOornalst though the rock itself abounds in the Presidency^ i 
1 take the following account of it by Captain Newbold, from the Journal of 
tlie Royal Asiatic Society, of London. 

Fmust at the same time state my entire dissatisfaction— with all the theories of itt i / 
rormation hitherto offerei — the who'e seems buried in impenetrable mys'ery^ [J 

*< This rock derives its name Lateritis, (bestowed on it by Francis Buolianiin,) \ 

f^om its being cut into the form of bricks, and used as such by the natives, whb ^ 

^erm it often in their own dialects the briok-istone. Buchanan^ identifies 4t-wTll»^^ 
^e _Argi]la . |ap.fidiil__fir_WalIerius*- 

** Tlie laterite varies much in structure and composition ; but, generally 
speaking, it presents a reddinh brown, or brick coloured, tubular, and cellular clay, 
snore or le^^s indurated, pas>«ing on the one h a«'d in to a hard, compact^ ja spideo us 
vocky and on the o ther in to_loojeiy aggreg^^tftil grita^rji andstones, as at Beypoor f , 
near Calicut, Pondioherry, &o., and into red seotile clays, red and yellow ochrs ;! , J*-- 
«in<l white porcelain earth, plum*blue, red, purplish, and variegated Htliomarges. * (li'^^O**-* 
Sometimes it presents the character of a conglomerate containing fragments of . 
quartz, the plutonio, hypogene, and sandstone rocks, an d no dule s of i ron ore | Ttr^ <* ^^ 
derived from them, all imbeddedin a ferruginous clay. " 1 ^^4 Ll«^^ 

*' The cavities are both vesico'ar, tubular, and sinuous ; sometimes empty, but 
in the lower portions of the rock, usually filled^ or partially filled with the earths 
and clays above*mentioned, or a siliceous and argillaceous dust often stained by 
oxide of iron. A species of black bole, carbonizecLjSood, and carbonate of lime, 
sometimes occur, but rarely, in these cavities* Minute drusy crystals of quartz not 
nocommonly line the interior. 

** The walls separating the cavities are composed of an argillosiliceous pnste, 
often strongly impregnated with iron, and frequently imbedding gritty particles of 
quartz. The oxide of iron prevails, sometimes to such an extent as to approximate 
a true ore of iron, and the nodules are often separated and smelted by the natives 
in preference to using the magnetic iron ore, which is more difficult to reduce, from 
its greater purity. When the whole mass is charged with iron, and very vesicular, 
(not unfrcquently the case,) it might easily be mistaken for iron slag. The colour 
of the parietes separating the tubes and cells, which ia the leas ferruginous 






^ Journey through Mysore, Canars, and Malabar, Vol, II>, ppi 136 and 410t 
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Tarieties i« a ligbt brick red or pnrple, changes into a liver brown ; haying exter- 
nally a vitrified or glazed aspect ; while the surface of tlie interior cavities pats on 
j iridescent baes. The walls of these cells are sometimes distinctly laminated. 

** The specific gravity varies, as may be snpposed from what has just been said* 
Many average specimens of the laterite of the Malabar coast I found to range 
between 2* and 8*2 ; that of the laterite of the JMalay peninsnla was found by Dr. 
Ward to be 2-53C. 

*< Before the blow-pipe the walls of the cavities molted into a black shining 
glass powerfully attracted by the magnet. Tiie brown paste and o ehreons dus t 
c ontai ned in the ceUsjlidnot^us^ but were converted into a oiueritious slag less 
I powerfully attracted, whilst tl^e reddish and purplish portions hardened and 
I remained almost unchanged beyond exhibiting scattered minute magnetic globules^ 
j having a dark metallic lustre. 

** The air exposed surfaces of laterite, as previously remarked, are usually bar I, 
and have a glazed aspect, and the cavities are more empty than those in the lower 
portion. A few inches or more below the surface the rock becomes softer, and 
eventually) as it descends, so seotile as to be easily out by the native spades, bat 
liardens after expo:<ure to the atmosphere. Hence it is used largely as a building 
stone in the districts where it prevails, and to repair roadf. From its little liability 
to splinter and weather, (time appears to harden it,) it is a good material Ivk 
\ fortifications; for which, and in tho construction of their early churches, it has been 
; largely used by the Portuguese on the western coast, and in their settlements to 
the e.'istward. The Arcaded Inquisition at Goa was built of it, and the old fortress 
/ ef Malacca. The angles of the blocks of laterite iu the remaining portions of these 
massive structures are as sliarp and perfect as though the block had been separated 
from the rock but yesterday, although upwards of three centuries have elapsed. 
** The accumulation of the clays and lithomargie earths in the lower portiona 
> of the rook, which absorb some of the moisture percolating from above, renders 
I the mass soft and sectile* These earths, doubtless, exiisted once in the upper 
I cavities of the rook,, from which they have been gradually removed to the lower 
J strata by the downward action of the water of the monsoon rains. Thoy accu« 
luulute at various depths from the surface and form impervious beds, on the 
depressions of which the water collects, forming the reservoirs of the springs we 
often see oozing, as at Beder, and many localities on the Malabar coast, from the 
bases and sides of lateritic hills and cliffs. Soiue of the tubes and cavities are 
'culsdesac,' and do not part with their conteuts, but the generality have com- 
munication with those below them, either directly or indirectly. The downward 
action of the water, by working through the thinner pari^tes, has tended to 
improve this communication: for we find iu the laterite c iff-t of Bederr where a 
horizontal layer of impervious matter occurs in the substance of the ruck, that the 
sinuous tubes in tho laterite immediately above it, have been diverted from their 
usual obliquely downward dircclion, to one nearly horizontal, showing that tho 
water, on arriving at this obstruction to its progress downwards^ spread itself 
laterally horizontally over its surface. 
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*< In tlie same oUffs empty sinaous tabes, having a generally vertical direction, , .'] 

are observed, varying from u few lines to two incites in diameter, and passing from 
the surface of the rocl£ to oonsiderable depths in its substance. One was traced <^y 
tliirty feet until it disappeared in a projecting portion of the cliff. 

« They occur on a still greater scale, forming caverns o f great ext ent, if w« 
believe one tenth part of tlie native traditions regarding tEera. Such is the cave 
shrine of Sheikh Furreed at Cuddry, about two miles from Mangalore.* This is 
a hole in the centre of the side of a perpendicular rook composed of laterite, which 
is said to lead all the way to Hydrabad, 450 miles ! The opening is square, about 
six feet above the ground, ascended by a flight of stone steps, just large enough to 
allow a person to crawl in. The cavern is very dark, and no one knows the exact 
size of it. Adjoining is a cha^m in the rock, and of inconsiderable size, which a6 
its entrance has been built up withstoae, and an opening left for people to creep ia 
bys as in the others but this is found open within (or exposed to the air) after it is 
once entered. More than a century ago, a Mahomedau recluse, named Sheikh 
Furreed, took up his abode in the cave, and at the expiration of twelve years dis- 
appeared, and has never been heard of since« The popular tradition is, that he 
tried to get to Mecca by this subterraneous route I 

'* There is another cavern of considerable size, in the laterite cliffs cresting the 
Sondur Hills, on the table land of the Ceded Districts, into which 1 penetrated a \/ 
considerable distance; but not being provided with torches was compelled to 
return. The entrance was of an irregular oval form, not exceeding six feet ia 
height, and bifurcating a few paces from the entrance into two winding galleries, 
leading obliquely downwards into the bowels of the rook. The floor is broken by 
rugged step-like descents. The cavern drips with wateri and swarms with bats, 
hosts of which were disturbed by my intrusion. Its floor is formed of lateritio 
detritus, covered with the filth of bats, into which I dug for several feet in the hopo 
of finding fossil bones, but was disappointed. The natives aver the cavern was 
the abode of a giant of old, and that it is of incredible extent. 

" There is a similar cavern in the laterite hills of Ingleswar a, in the Southern 
Hahratta country, (of the extent of which the natives have the same extravagant /^ 

traditions,) and said to communicate with another cavern at Negarhal. In tlio 
laterite cliffs of Beder, a narrow winding cavern, about sixty yards in length, 
forms the outlet of the fine spring of the Farabagh. Thejrahma ps, ever vigilant 
in tBrniffg thopheno mena o f^ature to extending their dominion over the minds of 
tlM..aQj^erstitious Hind^^bave seized oiT both these last caverns, have converted 
them to places of' idol worship, and guard their entrances with Cerbereon 
pertinacity. 

*< In the lateritio belt mnning west of Indore, Oojein, Mahidpore, and Baroda. ^ 

I perceive Captain Oangerfield f has marked down in his map the site of some n 

oaves at Doomnar. 



* Dr Herklot's Qanoon.i. Islam. Glossary, pp. lxix and tXXi 
t Malcolm's Central Indin, Vol, II., Geolog. Map, 
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*< The water that percolates through the roof of these oaves \xi the Ut€fril«ii 
often charged with iron, wliioh it deposits in stahiotilio, or botryoidal inomstatioaib 
The same occurs on a much more minute scale in the smaller tubular and vesievlar 
oaviiies. Curious spheroidal, reniform , and cylindrical bodies, often as large ist 
oocoa-nutt have been found in the laterite and mistaken for fossil seeds. Tbeir 
parietes are usually composed of gritty particles of quartz, often stained by iren, 
cemented by a ferrnginons matter: their cavities, often empty, usually contain ta 
ochreous, silicions, and argillaceous dust; as at Stripeimatoor, and Pondicherry. 

** Associated Minerals. — Nod ular, ren iform, and jgisiform cIa2_.i£0£ores oeoar 
Id pretty generally distributed. Thave discovered veins and nests of black mangiipe»<, 

« .; in tbe laterttes of Beder, Calliany, Ingliswarp, &c., also alum, and muriate est -, 
i ;/^^.c^*^od8, in that of the Ceded Districts near Bellary ; large beds and nests of litliomi^'S^ 
^ gio earth.«, and white porcelain earths* are not unconmion. General Call ^n 

informs me he found a layer of lignite in the laterite of the western coast at fio -m^ 
V^ kully, about fifteen miles south of Quilon, imbedded in a stratum of dark shales i^mi.<l 
clays. The bed was quite insulated, slightly inclined, and of a lenticular for ana-, 
{{ five or six feet thick at the most : the upper portion of the cliff» which is ab«:^^at 
11 eighty feet high, consists of the indurated dark red laterite, gradually cbanging^ sri 
1 the depth increases from the surface, into bright and various colours : in these los^v^r 
\ portions the bed of lignite occurs. 

<< General Cullen recently writes me that lignite occurs m other localities in ^F«a 
laterite of Travancore, aud (hat g raphite in scale s seems to be rather comniom. in 
it; chit fly conspicuous in the laterite about Travandrum and Quilon. Itoe^aiJ^ 
still further south in large and thick scaler, and disseminated very generallj Wk\ao 
in a kind of laterite dose to tbe foot of the mountain, about twenty-five miles eavt 
of Travandrum. _ 

" In 1840, 1 discovered a bed of lignite with resinasphalt, sniphnr, almpy C^'*^ 
result of deco mpos i ng iron p yrites,) and mineral copal, near Beypoor in *"• 
vicinity of Calicut on tho Malabar coast, in a bed of loose sandstone» int9-gl^<W 
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^ <^^jt*^ \ theja terite passes^ on the right bank of the river, immedtatelyimbedded in lay*™ 
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black carbonaceous aud aluminous shales and clays containin|g scattered spapg^w 
o f mica . 

<* The beds dip conformably at an angle of fonr degrees towards the nortli* 
«ast. The lignite bed can be traced about half a mile easterly up the river where 
it dips helow the river s level. Its structure is obscurely stratifiedt crossed v^ 
vertical fissure?, surfaces of which are frequently covered with a yellnwish efflore- 
scence, consisting of sulphur, iron, and alumina; sulphur, and oxide of iron, also 
occur uucombiiied. The carbonized branches, leavef>, and trunks lay horizoDtaiiyy 
in the black sha'e. Some were fibrous, toughi&h when struck by the hammer, aod 
beavy, resembling wood recently charred : others were brittle with a resiuooi 
fracture of lustre, resembling bitumen. Many fragments were penetrated with 
water, holding iron and alum in solution ; the jformer of which appear«d on W^^ 
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a gliltering reddish-brown coating. The woody structure was, in 
uffioiently distinct to show that the principal trees imbedded were di« 
us. Impressions of leaves and stems of plants were abundant between 
of shale ; but I did not observe any of the dicotyledonous seeds which 
le lignite beds of Travancore. Some were perfectly black ; others oC 
lades of brown ex.hibiting different degrees of carbonization. A portion 
carbonized leaf burnt slowly with a slight flame into a reddish ash, 
he edges. This being subjected to the reducing flame melted on its 
ly into a greenish eoamel, and partly into a dark slag affected by tho 



mbeddiiTg black shale decrepitated slightly before whiteness, emitting 
ike that of bnrning coal. It finally fused on the edges into a light 
rey enamel, sliglvtly magnetic. The most resinous- portions of th« car- 
:>od burned with a clear flame and bituminous odour, into a white a&h: 
e in which the elasticity of the woody fibre was less impaired, scarcely 
any flame at all, burning into a reddish-brown cinder. The odour 
^wever, resembled that of coal more than that of bnrning charcoal. The 
id before the blow-pipe, after giving out two or three bubbles of gas, 
k slag readily attracted by the magnet. The yellowish cauliflower-like 
ce on the surface of the carbonaceous bed emitted distinct fumes of 
1 being subjected to the oxidizing fln me; melting, after considerable 
trication, into a dark cinnabar-red globule, which, on being subjected to 
ig flume, was converted, with diminutiou of bulk, into a bluck magnetic 



\ 



shange of colour and driving off the carbonaceous matter by heat, tended 
develop e vegetable character, fibre, &Cm where none was before appa- 
ry obscurely so. The specifio gravity of the heavier pcrtions is 1*270, 
xueeding the average specifio gravity of coal, which is 1*250« This 
vegetable matter has evidently been made tranquilly, from the flat 
position of the layers of leaves and stems. 

writing the above. General CuUen informs me that he now sees much 
rboiiaceous deposit in Travancore, and that it is very ex'ensive. It ex« 
f in beds of black clay and lignite, of from fifty to sixty feet thiol;, in 
is 200 feet, along the laterite^li£&-at_Veiikul[y, for a distance of threo 
'act, a 1 along the coast Trom Quilon to Venkully. Deposits of the same 
■ iibout the same level, at the distance of two or three miles in land. A 
posit is seen on the sea shore, about thirty miles south of Travandrum* 
i.o, or rather their fragments, were both of monocotyledonous and 
nous wood in a state of perfect carbonization, and abounded with 
of iron. 

1, — Writers on Indian geology are divided in opinion as to the origin 
, With regard to the igneous theory as orjgj oated by V oygey, taken 
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lip by Cnlder, niid put forth by Mr. Conyboare, it mnst be remarked that, kHberto, 
no decided volcanic product has been discovered in latorite, no crater or other 
• H « ' ' proof of such origin. It is true, it is frequently seen overlying trap rocks ; bat it 
-f^/* ^ also overlies granite, hypogene strata, sandstone^ and limestone, and in none ii it 
\»p I ever seen as a dyke ; nor are thero any.s_igns of foroiblo intrusion or altentiofl. 

^; In one band specimen that fell under my observation, the laterite appeared tt 

l ^ve intnid ed_ into and sha ttered the sandstone ; but in every instance where L 
have had an opportunity of seeing veins, if they may be so termed, of the laterite 
in other rocks, in sitik, they have occurred as deposits from above, into pre" 
existing chinks of the subjacent rocks, like the conglomerate v^hich fills fissnrei ** 
the limestone of Petit Tor ; and never injected from below, as is the easevf^^^ 
volcanic rocks« 

^* Fragments of trappean, find other rocks, occasionally are imbedded in 
iatefHe ; as also^itfthe KObja^ent" Tan(Tslone7and' in~~6ther~ro6ks~ confessedly 
aqueous origin. Cases occur where^asalt underlying^ the trap aa nfc Bede rj has t 
f)p£earnnce^f passing intojU but this, on minute examination) turns oat to be 
confused blending of the debris of both rocks near iheir junction ; from which di 
tinct and unmixed fragments of either sort could be separated, like bits of granit 
from the breccias that are usually found near the junction of the latter wit^ 

; sandstone. In many localities, however, the line of demarcation between th^ 

j laterite and overlying trap is clear and decided. 

** Some geologists suppose that laterite is nothing more than granitic, hypogene,a 
; I and trappean rocks weatliered in sitd. The facts of its imbedding erratic frag* 
\\ ments of sandstone, at the Red Hills near Madra?, where it rests on granite, and, 
its iuterstratified beds of lignite and silicified wood, niilitaie strongly against this 
theory. Besides, nothing is more common in lateritio tracts than to see a bill of 
granite, trap, or hypogene rock, capped with a thick crust of laterite ; while the 
adjacent hills, composed of an exactly similar rock, and forming a continuation o 
the same bed, equally exposed to the action of the weather, are quite bare o 
laterite. 1 have examined many beds of it resting on trap, and amygdaloid im« 
bedding calcedonies , heliot rope, and Jasper, but have not hitherto detected in thop 
upper or middle beds of the former, any fragments of these hard siliceous minerals 
which are found to resist successfully the attrition of the most rapid streams o0 
India, and have been carried by them across the peninsula to the ocean. 

*' I have seen laterite, too, resting on limestone, without any traceable lime ia 
its composition : and containing vein s ^fmanganese* when resting on a trap In 
which hitherto the existence of this mineral has not been detected : factSi pforb^ 

/ that the overljin|^aterite.\vas_not tb^e^up of t hese rooka w eathwfJ 

^ iasitfir"' ' ' 

I, "I have often observed, particularly in the Western Ghants, and <m (be ^n^f*nf 

|; and Concan coasts, where the rains fall heaviest, those granitio» Itrr- r*^^- •v' 

Y ji trappean rocks, which^ coutainmos^ iron* weather into ferrngiu 
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•Fay !», that sometimes lithologically apenking, respmble laterite ; and, wlien that 
rock is near, have the appearance of passing into it- I have also observed large 
b«da ill giic'iss and hornblende schist, of an impure oxide of iron, assume a cellular 
rtiid pisilonn aspect ; but such must not be mistaken for the tru« later ite> nor yet 
fclw beds of re aggregated gravel derived from the laterite. 

•* "When we look up from the microscopic view afforded By these slowly 
weathering blocks of rock and beds of ore, and cast our eyes upon even the 
oresent extent of larerife over the surface of India, the thickness of its beds, its 
Sat-topped ranges of hills, and the gaps effected in their continuity, evidently by 
• qiieous causes no longer in action, its occasionally imbedding waterworu pebbles 
>( distant rocks» its often elevated position abovo the present drainage level of the \ 

»onntry» its beds of lignite and silicified wood, we find no more reason for attri- /■— -^ -J 
>utingr its origin to the weatherriigof rocks in sitd, or to their detritus transported^ ^ i^L'V' 
jy causes now in action, than for attributing the formation of the older sandstones ' . ^^y^^ 
:o tlie present disintegration of the 2:ranitic and hypogene rock*, of the detritus of f i ' ^^l\j}^\ 
BvUicli they were doubtleM, as weU as the laterite, formed originally. J^*^^*^ {U^ H 

** The supposed non-fossiliferous character of this rock, which' has puzzled ily*' . '^^ 
many geologists, and inclined others to the theory of its ancient or volcanic origin, J^ (r 

may in some measure be attributed to its highly ferriferous nature, often approach- .yvj^ ^^ 
■ ng that of an oxide of iron. It is a general fact, and, as Lyell observes, one not ,^^ ' 
yet Ticcounted for, that scarcely any fossil remains are preserved in stratified rocks ^ 
in which the oxi 'lejafjriui_(derived JjfligJLlija^jd]^^ of hornb lende or mica) 

abonnds : and^hen we find fossils in the new or old red sandstones of England, 
It is in the grey, and usually calcareous beds that they occur. It is well known, 
boo, that some of the more recent tertiary deposits of Europe are entirely divested 
of fossils. 

*' As this singular variety of ferruginous clay and sandstone has not been 
mentioned by geological writers on other countries than those I have alluded to, 
it may be presumed that laterite either does not exist under this form at all, or in 
Bnch small patches as not to have attracted remark. The question naturally 
suggests itself, why this cellular rock should be confined to India, &c. The solu- 
t:iou m<iy be in the highly ferriferous nature of the plutonic, trappean, and 
liypogene rocks, from which the laterite has confessedly been derived, and in the 
supposition of a segregation and subsequent re-arrangement of the different 
Ynineral particles in the substance of the rock itself, by a process in nature's 
laboratory, approaching to crystallization, better known than explained or under- 
stood. If electricity, which is prohable, has any share in exciting this movement 
and attraction in the mineral particles of the rock, its metallic nature affords a 
favorable condition for the active development of this powerful agent. The 
structure of the rock has received some modification from the action of water, iu 
emptying its shells and carrying their contents to the lower parts of the beds. 

** Age. — Having said thus much to warrant the classification of laterite 
among rocks of an aqueous ajidj T^ff'^lin"'*^^! "rijj^N I shall proceed to remark that 'Wt 
in age, relatively to other rocks of Southern India, Jt is ol der thun the regur^and tpi^i 
jlu^riUurjjwluch it^ujidedies, andof niojflj ifloeati origin lHa n the overTyuig trap , / 
thesbelTliiuestone of Pondicherry, an<l the diamond sandstone and limestone, on 
all of which it is superimposed. It has never been invaded by the dykes of trap 
' that penetrate the latter rocks — the hypogene and plntonio rooks, — fragments of 
ail which it sometimes imbeds, but is evidently contemporaneous wiih the efforts, /} I > 
©Lsid^os.ofjB.fforia* byjsjiifihjlie Western Ghauti^-^weT«-lifted_a^ove_the.5fal§I§-J Mo /»>~-/^ 
ainee it is S€cn capping their suiumt5?r,oftea shattered into large irregular blocks, '^^^ <J, 
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and strelclting more continnoasly, and with leM signs of disturbanoe, ft-om their 
base to the sea. 

** From the non-altered state of the laterite at its junction with the granite* and 

the imbedded fr»gments of the latter rock, as well as of fragments of the trap 

. dykep, it may be inferred that both gr^inite and the associated trap dykes wera 

Jl^? « elf:vated.aiiJi-£o]i<l_8iate. 1 have classed the laterite as more recent than the 

11 Nirmul fresh-water cherts and limestones, on accoant of the latter rooLa haTiOff 

Ij been invaded and altered by trappean intrnsion.*' 

THE SCHOOL OP INDUSTRY. 

Thb School of Industry has been so repeatedly referred to that a passing notfoe 

of the establishment may be pardoned. In 1846 it oppeared by returns made to 

Qovernmeut that upwards of 200 boys, betwixt the ages of twelve and sixteen 

years, were picked up annually by the police, for the most part on charges of 

petty offences against property : and that those sentenced to punishment 

wera iu general sent to Qaoi or tiie Hou^e of Correction, to herd with 

proficients in villainy, and return to the streets to resume depredationst hardened 

and perfected in crime. Tiie bulk of these were orphans or destitutes. Tliev 

had no one to advise them, look after them, or provide for them *, and were 

i in the majority of cases believed to have betaken themselves to thieving, either- 

I under the pressure of want, or at the insiigation of mora matured and 

; hardened culprits, who meaiit to share in the spoils thus obtainable with 

, comparatively little danger, as the punishment of children, even if detected, 

^ was not to be compared to what would have been inflicted on older rogae". A con- 

siderable body of gentlemen having subscribed for the establishment of a School 

of Industry, for the recf'ptiou of juvenile culprit^, sentenced by the Magistrates of 

Police, the Court of Directors were applied to, and at onoe conceded a Snperin^ 

tendent free of charge. Arrangements for starling the project were made in ftiay 

1850»and notwithstaudiaof the luterrup'ion occasioned immediately afterwards by 

. the Monsoon, the whole was in operation by «Fanuary 1851. There areat present • 

I (May 1832) 56 boys on the list, — these live on the e.Htablishment* and are carefully 

I looked after, clothed, and fed. They are taugiit reading, writing, an( 

: arithmetic, by a naive sclioolmast«»r, and instructed by workrmen employedCx 

' on purpose in atiy handicratt for which they feel^ disj)psed. The trader ^^ 

taught are brick-making and pottery-work,. drawing, weaving, oarpeutr}^ -:v 

blacksmith-work, both forging and finishing ; brass-casting, and turning k>oU#«:9 « 

wood and metal, plain weaving, on the native as we!l as the English fly ^^- 

fihuttle loom, and coarse mat-making. They work from 9 A. u. till 5 F. K. dail* M m 

•—including in this the two hours at school, an<l are nearly all makiug mos^«3 

creditable progress. There being a demand in Bombay for the more oommo^:^ « 

kinds of wood-cut and nietul engraving, lithography, and simple colouring, fiv"^^ J 

of the boys were selected for instruction in this,— it is the first department of ^}m M^ 

establishment that has met its own charges, and is now yieldmg a small profit to tlc:'^ 

\ School. Availing myself of the very trifling expense at wliich illustrations could \M 

\ t gotcoloured, (Rs. 1 a 100 on an average) 1 have indulged somewhat more freely "^ 

s I them than I otherwise would have done, and have to bespeak tiie reader*s forbea*^ ^ 

i ance with the qu-ility of the work, consideriu;^ the source whence it is derive "^ 

The youngsters now cheertui, well-behaved and happy, houe^tly earning th» ^^ 

bread in furnishing illustrations to a treatise (m geology, were a few mouths sin^ ^ 

the pests at once and victims of of society, living on plunder — their hand agai .^k. / 

every man, and every man's hand against them. At present they are o' "^^o 

beginning to learn; but I have deemed the illustrations procured through t ie r let 

i industry better than none at all j and it would scarcely have been worth wKS^iHi 

> to have incurred the cxpeu'so of providing them through tho only Othgr SOUl COS- 

' at cgminand^— that of regularly traiued drafisiuea. 
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Art, v. — A report on the heavy rain in Scinde, in July and August, 
1851, and its effects on cdtivation ^c, in the Kurrachee CoKec- 
iorate^ Forwarded by H. B. Frerb, Commissioner in Scinde. 

Thb late heavy raiE commenced almost simultaneously every where 
in the Kurrachee Collectorate on the 6th July last, and continued to \ 
fall with short intermissions^ up to the 4th ultim<^ Such rain, it is 
generally stated^ has not been experienced in this province for at least \ 
thirty years. 

2. — It may perhaps be worth noticing that throughout the above 
period (during which time 1 was occupied iu visiting the Bunds &c.^ 
l)etween Ghorabharree and Kotree near Hyderabad) I frequently 
observed, although a steady wind blew from the Southwest, the clouds 
invariably-to come up from the East and Northeast, and to pass over the 
3evel country with a gyratory progression to the Southeast ; apparent- 
ly turned off towards the latter direction by the Western hills. When 
the wind blew only from the north there was generally a cessatioa 
of rain. 

3. — The destruction of the Ehurreef cultivation in the lower portioa 
or Delta of the Indus, first occasioned by the extraordinary rise of the 
river must have been rendered complete by the subsequent rain^ and as 
a consequence tbe scarcity of rice, the great material of food on which 
all the inhabitants of that part subsist, will be severely felt by the 
poorer classes. 

4. — In the pergunnah of Ghorabharree the present Khurreef may be 
reported as entirely destroyed, and I believe much property has beea 
lost or 'injured through the combined efiCects of the inundation and rain. 
5. — The ensuing Rubbee may doubtless be plentiful, but the produe- 
tions of that season in the above districts will not reconcile the cultiva- 
tors to the loss they have sustained, or tend much to relieve those who 
are wholly dependent on the Khurreef for their annual subsistence. 
6. — The town of Ohorabharree must have also suffered from the rain 

>vhicb fell; after I l«f( it on the 9th oi July. During my istay there. 
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I observed that its low situation rendered it liable to be sw^t atTay by 
an extraordinaiy rise in the waters of the Qochta and Sehwan, and 
particularly that of the latter branch. It was only saved this season by 
the vigilance of the Kardar, and the people who watched over the 
Blind raised for its protection, for I have seen the water rise to withia 
^ a few inches of the top of the embankment. 

fj^ This town is made still more unfit as a place of abode,, in con- 

sequepce of the numerous pits and hollows, which the people have dug 
from the earth to build their houses ; as many of these hollows are situat- 
\ ed in tlie Town, and within the embankment from whence there is no 
escape for the accumulated rain water, until the river subsides ; and 
then only a small portion can be let off ; so that what with putrid filth, 
and stagnant water there is every reason to conceive that this place 
alone must engender and contribute to spread abroad much of that 
deleterious miasma which produces disease, suffering, and death. 

S. The practice of interment in the immediate vicinity, and often 

li in the midst of towns so very prevalent in this country, but which I 
i' beg to submit, ought under no pretence to be tolerated, will, I fear, this 
!i season, also prove noisome, and injurious to those who are within reach 
/^ 1^ of the pernicious effluvia arising therefrom. 

) / 7JXC ^ ^' ^^^ *^® ^^^ grounds in the Pergunnahs of Syathree, Gharka, and 

/I -^t-^'f Beronath have been flooded, partly by the river near its banks, but in 
% ^ tWinterior chiefly by the rain, and much cultivation has been destroy* 
p ^ ed — principally that of rice. 

10. — The Saline matter washed down from the higher grounds, has 
also conduced to destroy, or as the cultivators say ** burn up'' a portion 
of the crops in these Pergunnahs. 

11. — In Beronath however the land which has been inundated will 
afford an opportunity for extending cultivation as soon as the waters 
dry up, and the soil being of a better description than below, will pro-^ 
bably yield a plentiful and valuable Bubbee. 

12.— The Bughau r appeared to flow freely, and to draw in a supply 
of water which would have proved ample for the wants of the cultivated 
lands dependant on it in the interior, but the continued rain this season 
has in many instances rendered what would have been otherwise bene- 
ficial, either useless or only another source of misfortune. This branch 
however did not seem to me to indicate much the unusual rise in the 
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river so very apparent lower down, where it was found necessary to 
bund up the mouths of some canals*, especially those drawn from the 
main river, and where others leading through low grounds* broke away 
or overflowed their spoil banks. 

13. — I am informed that the low grounds near the banks, and at the 
extremity of the Kulree, in Sakra (where there are also a few dunds) 
were flooded to some extent, and mi|ch cultivation destroyed. Being 
prevented by the weather from visiting this district, and my attentioa 
liaving been called more towards the bunds on the main river I 
cannot state, from personal observation, what eflects the heavy rain 
had on it. But if what I have heard is correct, the Isnowledge I have 
of this Pergunnah, induces me to think that there can be very little of 
the Ehurreef saved ; for the Salaibee orjlow grounds are almost the only 
portions ever much made use of, the remainder being nearly all crusted 
"with the saline efflorescence, particularly abundant there, and which is 
usually found on level plains lying beyond the influence of the fresh 
"water inundations or where land has_been_Uft--4mtillfid-iQr^a few years. 

14. — The eflects of the rain upon these lands will tend to improve, 
t>r, at least, render them fit for some crops ; but I fear very little 
advantage will be taken of such places in Sakra. The great draw back 
is the expense attendant in raising the water for irrigation, and which 
lias also been the cause of making that once fruitful district what it 
now is, merely a pasturage for cattle &c. When the Baghaur ceased to 
be the main channel of the river, and could no longer inundate the low 
grounds, it was wont to- do, the cultivators left the district^ and sought 
more convenient lands elsewhere. 

15. — The lakes of Heelaya and Lqusj^ and the dunds &c., in the 
neighbourhood of Hallaj ee above 6looja, are reported to have been filled 
to overflowing by the rain torrents from the hills. They will leave room 
for much cultivation as their waters dry up. The fisheries also of these 
lakes &c., yielded something towards increasing the revenues formerly 
and will perhaps do so now after a time. 

16. — The Veroo dund situated in the hills beyond the Wunyanee 
range, and about 16 miles west of Oonerpoor, was overflowed by the 
streams from the hills : and when I visited it last month the coUectiOi 
of water appeared to cover a space about four square miles — some 

other dunds in the neighbouring highlands wwo alsQ w^U filled, but 



^ 

^v^ 



' / 







242 SEPOET ON THE HBAVT 

.the few zemindars abotit tbo place (chiefly of the Eliosa tribe) vli 
appeared anxious to profit by the opportunity thus presented to thei 

\ stated that they wure unable of themselves to cultivate so much avail' 
1 Able land, without some assistance from Government, and solicited 

J loan of grain, or money. The former tliey said would be more accept-^ 
ablCf and which they -could repay in kind more easily. 

.17. — The Yeroo bund has been injured in the masonry parta builfr 
by Captain Partridge, and some of the cutcha portion has also 
carried away ; I beg therefore to submit that it is advisable, at least 
restore it to its former state, which will cost about 200 Rupees. 

18. — The Kliurreef crops in the Pergunnahs between Tatta and 
kee, have also suffered along the banks of the River ; but the tract iM—^^eC 
land below the hills, made available for cultivation by the late rain, wiE* -£ ^^ 
I think make amends for the loss sustained. I found the people actively ' ^^1 
employed in tilling the latter, especially above Kotree, as far aa Lulc^s'^'^^' 
kee and the Eardars of Seree, Heelaya, and Jurruck stated that they ha^.^^ ^^^ 
succeeded in getting a few spots cultivated in the highlands of theif ^^^^' 
Pergunnahs. 

i 19. — The districts of Sehwan were almost entirely overwhelmed b'" ^^ ^) 
the united waters of the Indus, the torrents from the hills, and the iiC^ ^^^' 

' tercurrent Narra. In fact, the whole country appears even at the pre--^^^^ ^ 
sent date, after the water has in a great measure subsided, a vast lak* .^^^^ 
surrounded by an extensive swamp, and the villages and high* ground K^-^^^ 

' as so many islands : many of the latter have only emerged siooe th*- .^^^ 

^' 18th ultimo. 

20. — The following are, as far as I can ascertain, the principal chaiu.— ^* 
nels which bring down the rain water from the hills and Lighlimd^'--^ 
west of the above districts, between Mullar and Shah Hoosein* 

1* Nan Gaj'-with its branches Naee Tukhee and NaeesooL^^'EvXi^ 
into the Kholab Dow, and inundates both Mullar and Phooljee* 

2. Naee Naying, — Descends near Shah Hoossein, and falls into 
the ^lunchar, also inundates Phooljee and Samatanee. 

3. Naee Ungaee, — Descends near Shah Hoossein, and falls ioXo 
the Munchar, also inundates Phooljee and Samatanee. 

^^ 4. Naee Nurree. — Falls into the Munchar, and inundates Cooha. 
"JJJ^"'^ 5. Naee Eookree,a branch of the Kxirree,^Aho falls into tb« 

Munchar, r\ 
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6. Naee £FaZZa?^««.^Inundates Shah Hoosseiu and Chinnee. 

21. — The greatest quantity of rain in these districts fell between the 
1.8th and 29th July, and the night preceding the latter date is described 
by those who reside in the vicinity of the Munchar, and nearer the 
hills, to have been most terrifying. The heavy rain came down in 
torrents, or in the words of the inhabitants ** the clouds were broken 
nod fell" accompanied by incessant flashes of lightning and reverberat- 
ing peals of thunder, until about midnight, when after permitting, as it 
were, these fear inspiring forerunners fully to announce their coming, 
down rushed the impetuous streams from the hills, frightfully swollen, 
and sweeping off every thing in their course towards the plains, where 
\vithin a couple of hours, a depth of about four feet of water covered 
the high grounds, which had until ,then remained dry. 

22. — Many villages in the neighbourhood of the Munchar lake (into 
which a great portion of the lands seems merged) have been carried off 
entirely or very much injured ; and for many miles round Boobuk, the 
"water even rose above the mounds on which the villages are generally 
"built causing considerable damage to the houses, and the property they 
contained. Of those villages which stood on a lower level there are 
liardly any traces. It is also stated that boats of 20 khurwars passed 
over the streets of Jungar. 

23. — Some lives have been lost, and cattle &c. carried away ; but 
"the greatest loss has been sustained in the public and private granaries, 
and B uttaee Khurrahs, which were either swept away or the grain 
damaged by wet. This will be felt severely by the zemindars, some 
-of whom, I am informed, will in consequence be unable to cultivate to 
any great extent in the ensuing Rubbee without assistance from 
Government. 

24. — 'i'he following are a few particulars of the losses &c. caused 
by the inundation of the river, and the heavy rain, which I have been 
^ble to collect on my way. A more full and detailed account I am told 
is being prepared by the several Kardars, which will probably take some 
time as many of the people who have suffered are still scattered 
throughout the hills. 

Pergurmah GhorahJiarree. — About 40,000 Beegahs of the Khurreef 
t^Mltivation has been destroyed| and neaily 37 viUageS; but I have heard 
of no lives being lost. 
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Perffunnahs SyatJiree, Gharkaf and Sakra, — The Ekurreef crops intb 
low grounds to some extent. 

Pergunnah Beronath, — The Khutreef crops in the low grounds 
some extent, and about 10 villages. 

Pergunnahs Seree, and Hee/aya.— The Khurreef crops in the la 
grounds to some extent, and about 11 villages. 

Pergunnahs Sonda and Jerruch. — The Khurreef crops in the lo 
grounds to some extent, and about 9 villages. 
L ^ Pergunnah Bada -Kawo^^*— The Khurreef crops in the low ground 

lA ^ to some extent. ' * 

Pergunnahs Majinda and Noorpoor. — The Khurreef crops in the \q>x^^ ^ 
grounds to some extent, about YJ khurwars of grain destroyed in tb*.^ ^ 
liandas, and about 168 khurwars of grain destroyed in the Khurrahst «i^'* 

Pergunnah Luckee. — The Khurreef crops in the low grounds des- 
troyed to some extent, and about 17|^ khurwars of grain in thi 
Bhandas ; and 304 khurwars in the Khurrahs. 

Pergunnahs Sehwan and Kwrumpoor, — Almost all the Khurree' 
crops — many houses in the town of Sehwan ifjured, and some liTet loat 

Pergunnahs Eoohuk and WutJungar.SQ 1 1 Beegahs of the Khurree: 
cultivation, a great many houses injured, 2 lives lost> about 51 domestii 
animals, 25 khurwars of grain in the Bandas, and 410 khurwai 
in the Khurrahs. 

Pergunnah Samatanee. — I could get no account of the iDJuries thli 
Pergunnah has sustained^ as theKardar said he was not yet prepared 
give the required information, but if I may judge from what I hai 
heard this district seems to have suffered more severely than the rest. 

Pergunnahs Turtee Vichola, and Khodahad. — 760 Beegas of tbd 
Khurreef, and about 12^ khurwars of grain in the Bandas, but no lives 
have been lost nor any considerable damage done in thesQ districts* 

Pergunnah Phooljee. — About 57 Beegahs of the Khurreef cultivatioD| 
2 villages, and a great many houses destroyed — 7 persons drowned-^ 
48 domestic animals lost, and about 15 khurwars of grain damaged io 
the Bandas. 

Pergunnah Dadoo Murkapoor, — About 108 khurwars of grain in 
the Khurrahs, and 40 in the Bandas destroyed, and damaged ky wet; 
otherwise this Pergunnah seems to have suffered but little. 
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P^gunnah MuUar.Sd Villages with their surrounding cultivation- 
entirely destroyed^ some grain damaged in the Bandas, the (^mount of 
\rhich has not been yet ascertained. Of its principal town Gjiarra the 
Government Bungalow, Ambarkhana, and a few Banyan's huts are only 

left. 

25. —I have heard from the Kardar of Samtanee, that when the 
Zemindars and others, were obliged to fly to the hills with tlieir families 
WLud cattle &c., the Mohannas or boatmen compelled them, in some 
iiistances, to part with the half of their property before they would 
ii.ffbrd the distracted people the assistance tliey needed : and that those 
^^2vliO had nothing worth dividing were forced to give the nose rings and 
other ornaments which their females happened to wear, I have no- 
^^Tvhere else heard of such unfeeling behaviour on the part of the Mo- 
Iiannas, but if true ought surely, to be discountenanced. It is probable 
liowever that the Kardar received an exaggerated statement of T^hat 
lias occurred, and is at present unable to discover the truth as the 
individuals who are said to have suffered in the above way, are still 
Xiving in the Hills, whither they, as well as many more of the 
anhabitants of the low country have taken refuge, and where only they 
at present And safe pasturage for their flocks and herds. 
26. — With regard to cultivation generally or rather throughout the 
!ollectorate, I am inclined to believe that although the Khurreef has 
luffered, the crops of that season together with that of the following 
lubbee will, when united, be found more abundant than those of late 
^ears, that is provided no further misfortune happens to them. But I 
^l)eg to submit it will be necessary to assist those cultivators who have 
leen unfortunate in losing their grain. 

27. — The extensive submersion the country has undergone, will, there 
18 no doubt, improve the soil, and render many parts which were before 
unfit in a measure available for tillage ; but much sickness, I fear, will also 
rise from the wet state of the ground every where,and especially intownsa 
and villages where filth abounds. As it is,' fever and dysentery, even 
now prevail in the districts of Sehwan, and that fearful scourge to man- 
kind the cholera still lingers here and there. 

.28. — The roads have been destroyed and rendered impassable to 
camels nearly everywhere throughout the collectorate ; a nd it is utterly 
bpossible to travel by land in the Sehwan districts now* The modo 
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cf access left from one village to another is by means of the small 
bottomed boats which require very little water» 

29. — Coming up the country by way of the Indus in country 
is at present both unpleasant and tedious for there is no regular win 
and the river banks are everywhere flooded, which renders 
difficult and often impossible. It may perhaps be worth noticmg hei e^ 
that the southerly winds which generally prevail in the lower portio— n 

of the Indus, seem to forsake it above Majinda, between which tow n 

and Sehwan I have only got as far as two miles in as many daj^atfi 
but boats go down rapidly enough. 

30. — I was told at Sehwan that goods sent from Eurrachee to thc^^^^ 
\ town at this season, are frequently conveyed by the liil] j(hn1 in hIhil ^^"^ 
eight days, and sometimes even in six, whereas they often take moi^V^^ 
than three weeks coming up by the river. I havo travelled up by th^C"^®^ 
above route, and am led to think that if a good road weye mm 
with substantial bridges over the streams, it would prove very beneficic^ ^ 
to that part of the country. The great heat which makes travellin. ^^S 
in the level country so distressing, if not injurious, is seldom lelt in th 
high lands. As a proof I may state what is well known, that many 
the former betake themselves to the latter during the hot season, an< 
find abundant pasturage for their flocks and herds. 

31. — All the bunds along the banks of the river and elsewhere 
either carried away or seriously injured, and it will be necessary 
form fresh ones next season. The canals (many of which cannot noy^ 
be traced in the districts of Sehwistan) will also require to be cleared 
of a great deal of deposit, and earth washed in by the rain from the 
^ • sgoilbanks. I cannot now form any estimate of the probable expen- 
diture for the ensuing year until the waters subside ; but I hope by the 
end of next month to be able to lay before the Collector a more 
detailed report on these works« 

Camp Joee, 5th) • (Signed) G. ELA.iBDBBy 

September, 1851.) Assist, to Collector for Canal Clearances, 

True Copy. (Signed) H. W. Preedy, Captain, 

Collector* 
True Copy. H. B. Ellis, 

Assistant Commissionen 
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Utetrad paras 2 to 16, from a Utter from the Deputy Collector of 

Customs, No. 239, dated the 23rd August, 1851. 

2.«-I beg leave to submit to you that daring the entire period I was 
resident in Eurrachee, and that any remarks or suggestions^ I have 
to make, must be solely of a local character. 

3. — The loss of life and property which occurred may be attributed 
to two distinct <;auses— 1st, the flood, and 2nd, the rain ; each of which 
calamity (for such they must be considered) deserves a separato 
notice. 

4. — The Learee which enters Eurrachee harbour is a mere mountaia 
torrent ; as a general rule> speedily rising and speedily exhausting itself. 
It discharges itself by two channels, the smaller of which passes close by 
the town, and from the wells in which the chief supply of water 
for drinking purposes is obtained by the inhabitants. To the over«- 
flowing of tliis channel the flood is to be attributed. It is said, that 
with the view of securing a good supply of drinking water, some 
of the inhabitants cleared the land away in the bed of the river 
where it branches, so as to lead the stream towards the town : thia 
may, or may not be true. That the main body of the river took this 
direction contrary to the custom of former years, is beyond a doubt, 
and for its advent neither the auUiorities nor the inhabitants appear ^ 
to have been prepared. 

S.*— The injury that resulted was confined to the suburbs of the 
town ; the main road had to be cut throughinLiwaj^laces to allow the /l^ fr^K 
water to flow off, and walls and houses of sun-^dried brick were 
levelled with the ground, especially so ^where the foundations were 
composed of the same material. . _^ 

6. — The fishing village or the Muchee Meanee, as it is called, 
was exposed to great danger ; but a short time previous an earthen 
bund had been erected (in anticipation of the rising of the river) ( 
from the north-west bastian of the town to the harbour side, 
and thence to th^ bunder road, so as to confine the river to its bed on 
one side, and thence to the bunder road, so as to confine the river 
to its bed on one side, and to keep the salt-water from transgressing 
its limits on the other. This barrier, however, either from having been 
badly constructed on the river side, or from not having had time 

£0 cQnsQlid^^tei wfts ^^^dily burst (hrgugb| mi (ho l^wtr porta of 
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the village were flooded to the depth of several feeft Hie fishermeii 
by cutting through the barrier in front, and thus allowing the water 
to flow uninterruptedly prevented any loss that might otlierwise 
liave ensued. 

7. — AH this, it is my belief, might have been avoided, had the 
proper authorities taken the precaution of clearing the land, 
wbich aceummulated during the past year, from the main 
channel of the Learee, where it branches, but the fact was the 
fieason was an unusual one, and previous experience led to a belief 
that no danger was to be anticipated from such a cause. 

8. — ^Between three and four hundred houses are reported to have 
fallen, or to have suffered so much damage that their removal was 
deemed advisable, the greater part of these were beyond the influence 
of the flood: and their destruction must be attributed solely to the 
rain. 

9. — This extent ef loss, caused by the fall of less than thirty inches of 
rain, will naturally draw attention to the manner of building here ; and 
to the materials of which houses are composed, and to this subject I 
' must devote a few words. 

lO.-^The better class of Sci&dee houses have substantial sione foun- 
dations; the frames are of the Baubool or even better wood, and to 
support a coating of prepared mud with which they are covered, the 
short wood of the country, either tamarisk or mangrove, is made use of, 
as laths are in houses of English construction. The roofs are flat, and 
are protected with mud only. All the houses of this class which suffered 
were dd and dilapidated previous to the rm^ the removal of tUbm was 
a benefit to the public. 

11. — The chief suffierers were parties who have only known the 

country, since British occupation, and who built for the climate as they 

Icnew it. Some of these built after the style most familiar to them-— >that 

! of Bombay and the Concan, which is a highly pitched roof, with a 

I f^Qvering of tiles, and calculated for such a fall of rain, as the western 

' coast of India is annually subjected to. Otliers adopted the flat rooC 

after the manner of the natives of the country, and for additional prd"* 

tection covered it with a slight coating of chunam. Such roofs invariably 

leaked, and in a few instances the water got into the walls and ren-- 

dered the houses at once unsafe; some ef them fell to the ground-^^ia one 
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cnstanoe causing loss of life. Ifc has since been brought to uiy notice 
that the roofs of such buildings were faultily constructed, and to it their 
destruction is attributed. 

12. — A flat roof is much more attractive in appearance than a tiled 
one, and it is better adapted to a climate like Scinde. The city of 
Calcutta has been called the ^^ City of Palaces/' and muoh of the beauty 
of its appearance is to be attributed to the style of its architecture. Every 
house has a flat roof, and although the site is low and badly chosen, 
irhich renders the drainage defective, and the annual fall of rain far 
exceeds any we have yet experienced in Scinde, yet we never hear 
of houses being washed down as was the case here. I should also add 
that stone for building purposes not being procurable, every house is of 
necessity made of brick* 

13.— It IS very generally remarked here how well the houses with^ 
high-pitched roofs withstood the rain. The buildings adverted to,, 
have no pretensions to architectural beauty;, being little beyond barns 
ki external appearance, and they cannot be considered suitable to a 
£ry hot climate, which that of Scinde undoubtedly is, yet it is not 
improbable that consequent on the late visitation of rain many will \ 
adopt this homely style to their own discomfort, and to the injury of 
ilie appearance of the place. 

14.— -Perhaps the best roof that could be adopted in Eurrachec is 
a medium between that of Calcutta and Bombay, with the gentle slope M 
always seen in Italian villas. \ It has been already partially patronised,, 
and I am informed has been found satisfactory in all weathers. 

15.— The visitation o£ which we complain has brought with it at 
least a measure of good«. For the past five or six years little rain fell, 
and people apparently began to think that a shelter from the sun com- 
bined with a decent external appearance was all that was necessary to 
constitute a house ; buildings were run up of the most flimsy charac* 
ter, and their construction was left to contractors who made a profit by 
using the worst materials. After what has occurred it is to be hoped, 
that more attention will be paid to a subject of so much importance in 
itself, and with which health and even life are so intimately connected. 

16. — ^In conclusion, I have to add that as yet the town of Kurrachee 

13 ttofarmshed with draia^i (hcii: imtt^diate oonstruction is not of 
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ftbsoluta necessity, and the subject ^ill doubUesft engage* at a fittinjp 
period the attention of the conservative committee. 

True Extract. H. B. Ellis, 

Assistant Commissioner. 



Extras paras I at S2, itictusive, from the Pbsfr-MasUr^ Cenirat 
and Lower Sdndt, dated the 2Bth August, 1851. 

!.<— Adverting to your endorsement No. 1521, on circurar No. 1520., 
dated 5th instant, I have the honor to submit embodied all the reports, 
received irom my Jemadars and Cbssidsj^ on the general state of the 
country after the late heavy rains. 

Eoree to EydercHbad. 
2. — The whole of this line is stated to be in a very bad state, several 
1^ { portions of the road have been most severely cut up, particularly about 
Jr. z ^^ ^ the village of Kurreem-ka-goJeJ where the water cevered the post road 

to t he depth of one and a halHe et for thirty milesi^ 

Bridges* 
3. — The Jandraoow and Nusscerwow bridges, near the village of 
JSungrassee, have been completely carried away* Boats for the purpose 
of crossing the mails over these two nullahs were in use during the 
period the rains lasted. 

Destruction of Bouses. 

4. — Twenty good-sized houses i-n the city of Khyrepoor have fallen, 
resulting in the loss of four lives. Khyrepore is completely inundated^ 

and what was at one time a town is now a large sheet of water of 

course deserted by all the inhabitants. The huts occupied by the Dak- 
IioTsemen at the stations of Bobree, Soee, Gopass, Boomba, and F^er 
Bussun have all been swept away. """ 

Cattle. 
5. — The loss of cattle between Roree and Hyderabad on the Dak- 
line appears to be inconsiderable ; the Post horses have suffered a good 
deal, in consequence of o ccasionally fal lipg into pitfalb, the road not 
being discernible. ' 

Agriculture. 
6. — At Sungrassee, fi\Q fields Lave been completely submerged, and 
grain to a considerable extent injured ; at Noonarree a large tract of 
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land has fallen into the FuUallee, caused by the giving \ray of the 
river banks« 

General itate of the country. 
7.-«The country throughout the whole line of road is said to be in* 
t most deplorable state ; the loss of property, grain, &c., belonging to 
the inhabitants of the several villages immense ; and although only fouc 
lives are stated to have been lost, there is every reason to conclude the 
casualties during the late heavy rain^, and unprecedented rising of the 
river, have been morenumerous» 

Travelling of the Matt. 

8. — During the continuance of the rain, the contractor Sheikh Ally 
was not able to perform all he had promised to Government, nor was it 
to be expected under such untoward circumstances* He could run six 
miles per hour ; however, since the cessation of the rains he has more 
than acquitted himself to my satisfaction, and so soon as the ^^ Travelling 
Seturns'' are prepared and submitted to you, I have no doubt you will 
see Ally is deserving of every encouragement. 

EoADS. — Oomrkote Road* 

9^ — The Post line on this route appears to have equally suffered with 
that of Sukkur, at a place called Cooba, — distance twelve miles from 
Hyderabad. Water has been reported on t he road for^ e mile to a ,1 
depth of four feet, repairs here are immediately necessary. 

Bridges. 

10. — Near AUyar-ka-tanda three bridges called Goura, Emawah, 
and Khasaull, and likewise one at Meerpoor and Buttoorah, were 
swept away by the doods. All those bridges, I learn, h ave sinc e 
been re^made by order of the Deputy Collector (Lieutenant Hodgkia* 
aon) at Meerpoor. * 

Eofuse8% 

11.— The number of houses destroyed are reported by the Jemadar 
to be 32, viz : at Allyar-ka-tanda twenty, and at Meerpoor twelve, 
besides which, the fort at the former named place has given away; 

Loss of lives. 

12. — By the falling in of the roof of one of the houses at Allyar-ka- 
tanda, unfortunately twelve lives were sacrificed ; viz : six men, three 
women, and three children— the accident having occurred at night, 
when the immates were all asleep. 
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Cattle. 
13. — The cattle hrre suffered mucb^ numbers have perishetfi tmcB 
others are in a very sieldy state. 

Agricultural prospecti. 
14, — It would appear from the information I have been able ta 
gather from the Jemadar on this line, that the fields and their prodoee 
liave suffered no damage vrhatever ; on the contrary, it is stated^ 
cultivation was never in so Nourishing a state, and the grain ia 
excellent order ; grass fodder for cattle is represented just now to be 
rather scarce, and of inferior quality. 

Gemral state of the caimtry* 

15,^0n the whole, the general state of the country between Hydera- 
bad and Oomerkote is mentioned as being in a most favourable state 
for agricultural purposes, notwithstanding the inhabitants have suffered 
to some extent, as regards property ; and all the cultivators seen^ 
grateful for the copious rains which have fallen in this hitherto barren* 
tract of country. 

Wells. 

16. — The want of a well at the Attanah Chowkey, is severely felt by 
the Cossids : this work was some time since^ I believe, ordered by youi 
to be progressed with. 

Luchput to Tatta. 

17. — The rain has been very heavy on this line, but as the Dak passes 
through the Rum aj)g-salt-4a:act, which is a complete desert, bare of any 
description of cattle or cultivation for «)0 miles. The rains have only 
affected the country between Muggurbee and Tatta.. All the bridge 
over the nullahs have been swept away. Fields of Bice and Bajre 
submerged. An estimate of the loss of property cannot be correct! 
ascertained until after the subsiding of the waters. 

Cattle. 

18.— -The Dak contractor informs me, the cattle^ particular! 
bullocks, and goats, have suffered much. 

The Dak. 

19. — Between Sadhan and Mirza-ka-gote, a boat is now employed 
for the purpose of conveying the mails— the waters rising *<> » height of 
5 feet. 
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Alteration of the PoBt-rcmte, 

Hyderdbai and KurracJiee, 
20. — The Post line on this route has been carried on an average of 
Yrom three to five miles inland, along the adjacent hills, with the excep- 
^on of the part lying nearHeelyah, — ^it having been found quite imprao- 
'ticable to retain the old route, for the river Indus has, in its late 
«incommon high rise, assisted by the unprecedented rain, cut its way 
ibto the country for miles, inundating vast tracts of land, destroying 
"oztensive crops of grain, and other cultivation. 

A Boat employed at Banan. 

21. — At Banan, a boat was constantly employed for the conveyanco 
"Oftho mail, a thing which never before occurred. 

Bunds. 

28. — ^The Bunds have broken close at Sheikh Bhadan, flooding all 
t;1ie country between that and Tatta, and extending to Gharra, par- 
<^io\xlarly at a place between Cheyliah and Chuttur-ka-gote, where 
^ lickve been under the necessity of having a boat and two extra run- 
'i^irs on the high road. ^^ 

^^ Villages submerged. 

!^3. — In this part of the country the inhabitants appear to have suf- 
f^er-cd greatly. All the small villages eastward of the road being 
ther entirely swept away, or deserted by the inhabitants. 

Temporary alteration of the Post-line, 

24. From Tatta to Gharra the Post-line was altered during the 

i^ins, but now replaced. Two extra runners were placed on this 
portion of the road, and still remain, in consequence of the heavy work, 
fading through the water at parts three feet deep. 

Gharra-'creeh. 

25. The rush of fresh water into the river Indus, down the Gharra 

^i^oek, has completely thrown back the salt stream, and to understand 
•fully the force of the fresh current, I may use the Jemadar's own ex- 
pressive words, ^* There is now no salt water in the creek ; it is all fresh 
^d good for men to drink,** 

Loss of life. 

26,^Ati G^qj^b; 2 live? IiftYQ b€ca iQst, ia tk C!uUQer^ nullabi 
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New road destroyed. 

27.— The new road between Goojah and Tatta b destroyed^—nid 
i vestige of it remains. 

28. — Between Gharra and Wuttajee-ka^landee^ the Post road is 
I through the hills. All the nullahs are f all, bu!t no obstruction of conse^ 
1 quence was ever experienced here. 

TraifoeUirs' house fallen doujiu 
^S.'^At Wuttajee-ka-landee the poor travellers' house lately erect-* 
ed, has fallen down. 

30. — From Wuttajee-ka*>Iandee into Kurrachee, the whole road was 
one continued flood. All traffic suspended ; and it was only at a great 
deal of labor and difficulty the mail was passed along. The four large 
water courses between Peeprie-ka-landee and MuUeer, remained full 
during the continuance of the rain — a thing unprecedented. 

Mulker. — Huts destroyed. 
31.<— 'At the Mulleer river a vast deal of damage has been done ; the 
banks were completely overfiowedy and the flood rushed into the coun* 
try sweeping every thing before it. All the huts belonging to the 
shepherds or camel-men near the river were ungulphed— ^Life has been 
lost to somo extent^ and the destruction of cattle great. 

True Extract. H. B. Ellis, 

Assistant Commissioner. 

No. 1520 of 1852, 
Ctrcuiar, Oenercd D^arttnent* 
From the Commissioner in Scinde, 

To all C(^ectors, and Captain of Police. 

Doited 6th Augtist, 185l« 
Sirs, — As the present season has been in many respects of a very 
unusual character, I shall be much obliged, if after the cessation of the 
present heavy rain, you will favour me with a report embodying 
any particulars you, (to the Collectors) *^ and your Deputies' 
(to the Captain of Police) ** and your Lieutenants", may think 
worthy of record, and likely to be of interest to Government re- 
garding the quantity of rain, its eflect on the cultivation and the health 
of the people, the loss of life and property, public or private, and the 

intomiptlQn to QQmmttnicatign H may bare cauaQd^mth aoy practical 
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SQggesftionSy which may occur to you in consequence, relative to the 
comtruction of public buildings, roads, bridges, &o., and the present 
provision for retaining rain-water for drinking purposes, wliere river- 
^ater is not to be had« 

Kurrachee, 5th) I have &c., 

August, 1851) (Signed) H. B. E. FaERE, 

^ Commissioner in Scinde, 



No. 1521 of 1851, 
General Department 
True <;opy of tlie above forwarded to the 

Surgeons in charge of Staff and Civil duties. 

Superintending Engineer. 

Major Jacob. 

Post-Master, Central and Lower Scinde. 

Forest_R^ger. 
with A request that l>e will favour me wit^i any details he may think of 
interest, on the sul^ects noticed. 

Kurrachee, 5th ) (Signed) H. B. E. Frebe, 

August, 1851. J Commissioner in Scinde. 

True Copies. H. B. Ellis, 
Assistant Commissioner in Scinde. 
From the Staff Surgeon, 

To the Commissioner in Scinde. 

Sir,— I have the honor to acknowledge the receipt of your circular 
to Collectors, No. 1520 of 1851, dated 5th instant, with accompanying 
memo, from you, requesting me to report on any of the subjects noticed, 
that I might think of interest. 

2. — Of these subjects I propose shortly to remark. — 1, On tho 
quantity of rain fallen. — 2, Its probable effects on the health of the 
people.— And lastly, on the provision for retaining water for drinking 
purposes, where rain-water is not to be had — the other subjects coming 
more legitimately under the department of the Collectors, will be 
more fully and ably reported on by them. 

Ist.— The quantity of rain that fell from the 5th of July to the 3rd 
of August, was* altogether 22 inches 19 cents, a very unusual quantity 

(9t Emrach^c ; mi froza all f^ccounts the fall elsewhere tbroughgut thQ 
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province was equally great. We have no record beyond 1839, but the 
oldestn atlve inhabitant scarcely remembers such a fall; some few having 
dn indistinct recollection of something Hke it,^ about twenty years ago. . 
That the quantity has been very unusually great is proved by the face« 
of the country being broken up by water courses, where flat, even,^ 
surfaces previously existed, and by the beds of nullahs being widened! 
and deepened much during the fall. 

2nd,— It is a general opinion both amongst natives and Europeans. ; 
that an unusually rainy season is generally followed by unusual sickness^ 
and 1843, and 1846 are quoted by the latter as examples ; but Z 
believe that the time of the fall has more to do with the production o^ 
.sickness than the quantity ; for if it liappens early in the season, as ouh 
]ate fall did ; and, if it is followed by strong westerly winds, an 
tolerably clear weather, and tlio water is well drained off, and evapc= 
rated before the heat of October, my belief is, that there will be littH 
increase of sickness — the sources of malaria not being much greats 
than those operating every year on the subsidence of the ludus. 

3rd. — As far as I can learn, the fall of this year has caused as yet i^ 

unusual prevalence of fever (the disease chiefly to be expected), in tl 

town or bazaar of Kurrachee, and I have made every enquiry. 

4th. — In the parts of the province far from the Indus, it wou 
undoubtedly be a great blessing for the towns and villages to have pr^ 
perly constructed tanks, for preserving the water during the occasions 
falls of rain, for domestic purposes ; but I think, the advantages of suk> 
tanks at Kurrachee would be counterbalanced by these tanks aflbrdL ^ 
an additional source of malaria ; and I am inclined to this opinS- 
from the circumstance of the neighbourhood of the Bambaugh ta^~ 
being notoriously unhealthy ; and it is more than suspected the Butfe 
tank, the only other one in our neighbourhood, is the source of 
healthiness to the houses in its proximity ; and whilst the supply of £^ 
water from wells is so abundant, I think the policy of forming tanks 
be very doubtful, as^ under any circumstances, they would aflor J. ; 
additional source of zymitic disease. These observations of course s^pp 
to the immediate neighbourhood of a large cantonment like Kurrachee 
—at some distance, and in a proper direction, with regard to the pre- 
vailing winds, tanks might be formed to afford many advantages^ 
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5tU.— But I trust tliese will be soon less required^ if the plans of the 
Executive Engineer, for supplying water to the town and harbour, are 
carried out, and followed by an ac^ueduet on the same principle to the 
bazaar and barracks* It has been elearly proved, that such would be 
an immense saving to Government, while the advantages to a large and 
increasing population, and to a large cantonment, would be in— 
ealculable* 

6th. — To conclude, I may adduce as a proof of the questionableness 
of establishing tanks at Kurraehee, that in some of the topographical 
reports in the medical and physical transactions of Calcutta (to which 
I have no opportunity of referring for particulars), it is asserted that 
the station of Neemuch was long believed to be tke healthiest one ia 
the Bengal presidency, until the establishment of bunds aad tanks fop 
gardening purposes, when, lever, previously seareelj knowu> b^aa to 
be common. ** 

Camp Kurraehee, I I have &o., 

29th August, 18^1. f (Signed) J. Don, Staff Sui^eon^ 

(True Copy) H, B. Elus, 

Assistant Commissioner. 
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To, H. B. E. 'Erere, Esq.,, 

Commissioner in Scinde, Kurraehee. 

Sir, — With reference to your circular No. 1520,. of 1851, dated 5th 
August, a copy of which was forwarded to me, with a request that I 
would fiivor you with any details 1 might think of interest on the 
subjects noticed, I have the honor to inform you that the quantity of 
rain which has fallen in Shikarpore, within the last three months, has 
only amounted to two inches and two cents, which fell in the montb 
of July ; and that from ihe inform ation'tEat 1 can collect, it does not ) 
appear that it has produced an^jrejudicial effect on tiie cultivation of 
the health of the people.. I cannot ascertain, that theils has been any 
loss of life, nor am I aware that private property in this place has sus- N 
tained any injury, except in the downfall of a very few rudely con- 
structed or dilapidated buildings . 

2. — Although the rain which has fallen ia Shikarpore has oceasioned 
little or no detriment to the interest of the pKypulatioDi I would beg 
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leave to observe, that the undue superabundance of inundation from- 1^ 
river has, from the information I have received, been detrimental 
the cultivation of the lands \7hieh have been flooded. In conseqneni 
I of the almost unprecedented extent of inundation in Upper 8^iod 
' great sickness is, I fear, to be apprehended from all classes of the po 
J)ulation, and "wiHi a view to meet the emergency, I have appU 
officially both through the military and medical authorities far an 1 
erease of medical officers and medical subordiaates, and an eit 
supply of naedicines. 

3. — As I am, generally speaking, precluded by my offieial duti 
from any inspection, of the interruptions to communioation betwee 
the several adjacent stations, as well as of any publie buildings^ r< 
bridges, &e«, and the provision for retaining rain-water tov drinkioi 
purposes ; I do not feel competent to offer any opinion on the aubjeot 
But I hope, that I here may be allowed respectfully, and with due 
deference, to submit for your consideration whether or not it would be 
advisable to prolong, in situations where it may be practieafole^ tha 
extension of the present constructed canals into uncultivated parts. 
without expense to Government, by offering to wealthy natives th 
free cultivation of land for a certain period of years, at the ezpiratio: 
of wliich a certain rate per Becgah might be fixed by Governmepi 
and in granting this concession, I would beg leave to suggest that o 
[ the land so cultivated Cotton alone sliould be grown, for which sped 
; of produce the soil of Scindo appears to be peculiarly adapted* 

I have &c., 
(Signed) H. K. Elliott, Staff Surgeon, 

In charge Civil duties, Shikarpore« 

(True Copy) H. B. Ellis, 

Assistant Commissioner in Sciode* 

Hyderabad, \lth August^ I851* 

Sir, — In reply to your circular No. 1520 of 1851., I have the 

lienor to report that the weather during the last two months at 

Hyderabad has been very oppressive. This is generally the case at 

this station in the month of June, for although the temperature of the 

. atmosphere is not higlier than in the two preceding months, it is so 

moist that little or no evaporation from the surface of the body takes 

. place, neither can the air be artificially cooled, more e&pecially a» 
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it is generally cnlm. The hot wind generally begins to blow at 
Hyderabad about the 6th af April, lasting about six weeks, and is 
called by the natives the " Chalees-din ka paun." This season 
however it did not commence for a month later, and only continued a 
short time, although the langour and debility which every one, more of 
less, has experienced here for the last two months, are chiefly to be 
attributed to the depressing influence of the high temperature ; soow- 
thing may be attributed to another cause, for the moisture of the 
air, which diminishes the evaporation from the skin, facilitates the V^ 
passage of electricity from it ; — moist air being a good conductor. The 
air in the cold season on the other hand, being very dry, is the reverse, 
and the body becomes charged with it on th^ same principle that 
the hair of a person, when isolated and charged with electricity from 
the machine, crackles when rubbed^ and stands on end, showing that 
the fluid is in excess, or the body is positively electrified. <— This is 
familiar to every one here in the cold season* 

2. — During the continuance of this weather, the air is bracing and ex- 
Iiilirating. And even in March, April, and towards the latter end oi 
May, when the air is still dry (though less so than in the cold season), 
although the temperature is high, yet, if there is no exposure to the 
sun or hot winds, the climate is not unpleasant nor uufavorable to 
health. — But in June, and generally in the first half of July, the air 
becomes filled with moisture, wjnchj§_^r even ted from depoaition by V^ 
the hj gh temp erature ; langour is felt, the system becomes depressed 
and predisposed"~torHisease. Fortunately, at this season there is no 
malaria to occasion fever, but cholera generally makes it appearance, 
as it did this season in the end of May, and continued during the month 
of June. — In the cold season I have never seen nor heard of a case of 
this disease. Most of the Europeans suffered much from irritation of the 
skin, and a good many were affected with painful biles, — from this the 
natives were not exempt. — About two inches of rain may generally bo 
expected at Hyderabad in the month of July, but this season 9*99' 
fell at Kotree (where a register has been kept) between July 10th 
and August 4th, inclusive. Tiie showers were hejivy, but of short 
duration — northerly winds prevailed during this time. From the 
houses being built of unbaked bricks many have been damaged, some 
fell down, and several accidents occurred } one woman was brought to 
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the General Hospital severely bruiseciy whose husband was killed at the* 
same time,— another patient had his thigh fractured* 

3.— As there is no jungle, and very little cultivation in the neighbour-^ 
hood of Hyderabad, any rain which falls with the exception of wliat 
flows into the nullah, fiUed from the EuUallee, sooa dries up. The 
town from its situation> on the crest of the limestone range^ is easily 
drained, and well exposed to the air ^ so that there has been no- 
increase of sickness^ There has been a greater number of prisoners^ 
affected with fever, however, since the rains- ceased ;;on the 4:th instant 
there were twelve cases in Hosj^ital ; to-day there are twenty. The 
prisoners are now divided between the new jail and tents pitched 
near the Beloooh pendalls— the proportion of admissions has been five 
to forty four, 

4t. — The troops here are all at present very healthy ; the 28th Kegi- 
ment N, I. remarkably so; — the other day there were only twelve trifling 
cases in Hospital* Since the 4th instant, there has been a steady 
breeze from the southwest, and as the sur is comparatively cool and dry, 
the change is very refreshing. 

5. — As the Indus has this year risen higher than usual, some inereasa 
of sickness may be expected at its subsidence, but, I believe, that mucU 
depends on the state of the weather at that time ;^if the air is calm 
the miasma collects over the river and numerous canals when drying 
up, but if there is any wind it becomes dissipated through the air, and 
like a minute quantity of poison in a large quantity of water compa- 
ratively inocuous. 

6. — I have observed that after a close, calm day, the exhalation does 
not extend above the height of ten or twelve feet from the surface ; 
^ the smell being very disagreeable. If there had been any wind, none 
was perceptible, 

I have &c.. 

To the Commissioner in Scinde. (Signed) John Craig, 

Assistant Civil Surgeon. 

(True Copy) H. B. Ellis, 

Assistant Commissioner* 
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No. 1199 of 1851. 

General Department^ Public Works, 

To, H. B. E. Fbere, Esquire, Commissioner in Scinde. 
Sir, — With reference to your Letter No. 1520, dated 5th instant, 

I have the honor to transmit reports as per 

jieut. Fife's No. 381, dated l^argin. 

5*pt\"*we4y«'NoM86, and ^.-^LowBT ^mcfe.— Captain Hill IS rather f 
c..pt/\'iiu*'No': 7SJ.diud liard on the neglect which has been paid 
19th August. ib5i. to annual repairs here. I can only say that 

on my arrival in October last, I requested 
\^lin to point out what was required, and he stated that none were 
T'equired. I therefore liave no share in any blame which may attach 
io Ills recommendation being overlooked. 

3. — ^With respect to roads in cantonments a sum of twelve hundred 
l^upecs per annum has been allowed, to be disbursed by the Brigadier, ' \ 
W by some oversight this sanction was not communicated to 
tlie parties concerned, until lately ; and I believe Government declined 
to allow the arrears to be expended. 

4. — On the whole, the damages to Civil and Military public 
huklings in Kurradiee, have been very trifling, when compared with 
Ae destruction of private property. 

5. — Upper Scinde. — No serious damages occurred in Upper Scinde. 
The portion of the bund alluded to by Lieutenant Fife at Syndabad, 
and Baboorie has never been properly completed, and indeed as respects 
the cantonments at Sukkur, this portion of the bund is of minor 
importance^ 

6. — With respect to the 6th para, I feel almost certain that the 
breach in the great Abad and Jafftirabad bunds, which was made 
at the requisition of His Highness, Ali Moorad, had been closed in some 
temporary way, and the water was thus prevented running down to 
Luckie. It is quite evident that water will spread however violent \ 
the current may be, if it is jiot supported on both sides by material 
banks. The direction of the current, only so far affects the flooding, 
as it outs away the high banks, which have been formed, and lets the 
water over the Io\t land behind ; this howevei^ becomes a most serious 
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question, as much of Scindo Jies below the level of the river, and 
the course of tbe river is practically uncontrolable. 

7. — Centred Scinde, — Captain Wemyss' letters are very vague. The 
proposition to bridge the canals permanently along the lines of road 
has often been made before. 

8. — Captain Wemyss has sent me estimates for re-roofing the 

Belooch Battalion lines, amounting to Bs. 6,356 

Bepairs to Government-House stable 193 5 

Ditto ditto . building 143 12 11 



337 1 11 

Other buildings and works, such as pendalls and } ^ ogq -lo -i 
dnuns in the Fort J ' 

Bepairs to buildings in Kotree Fort. • 1 69 11 9 

The first item is however for an entire new roof to the pendalls 

which cannot be called strictly a rain damage. 

9.— It appears therefore that Hyderabad has sirffered more than I 

expected, but most of the repairs are to works of trifling importance; 

such as Sepoys' Lines &c., in tlie Fort, works built in a hurry, and 
with uns easoned tigLber. " 

10. — Looking to the great importance of the communication between 
Eurrachee and Central andUpper Scinde being kept open in all weathers, 
and to the very considerable expense which will be incurred in making 
a road between Kurrachee and Tatta, it seems worth consideration 
whether it would not be well to return to the consideration of the hill- 
road, which, although objectionable in some respects, is over higher 
ground, and might therefore be made at less expense. 

11. — ^Until some arrangement has been made to place adequate As- 
sistants at the disposal of the Superintending Engineer, it is impossible 
to undertake any project of this nature. It is quite clear to me, that 
both lines of road to Hyderabad, and indeed, I may say, that all import- 
ant Unes of communication ought to be fully considered and laid down 
on paper, in the first instance. 

12, — I fancy, every person has seen lines laid down, as a mere make- 
shift, in the first instance, on which money has been laid out year after 
year, until they cost a sum which induced Crovernment tg adhere to 
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defective line, rather than to abandon all which had been already 
^e^ and to commence de novo. 

S^urrachee, 25 th ) I have &c., 

-A^ugust, 1851. j* (Signed) Walter Scott, Lieut. Col., 

(True Copy.) H. B. Ellis, 

Assistant Commissioner. 



No. 381 of 1851. 

General Department, Ptiblio Works, 

To the Superintending Engineer, Scinde, Eurrachee. 

3xR, — I have the honor to acknowledge the receipt of your letter No. 
r^5, dated the 7th instant, and accompaniment ; and to report that 
•h the exception of the Sukkur Chowry, which is built on ground 
>regnated with salt, and an old building at Khanghur, no serious 
tiage has been done by the rain to the public buildings in Upper 
nde. What injuries have been brought to my notice have resulted 
Dd the destruction of the wooden spouts by the white ants, and the 
king of the terrace roof, which breaks the plaster near the walls, 
t tribute the small extent of damage to the extraordinary tenacity of 
clay of which the walls are built, I believe that it would require 
li rain as has not occurred in Upper Scinde within the memory of man, 
destroy the mud walls of buildings, which are regularly kept in 
uir. 

^, — This appears to be corroborated by the fact, that the clay walls 
:>ld, roof-less Musjids, are to be seen in various parts of the country 
-lie great age of the walls being distinctly proved by their decayed 
laments. 

^. — The first of the evils viz., the destruction of the wooden spouts 
the white ants is at once met, by using earthen ones, which^ I think, 
LX will have observed, I have mentioned in some of my late designs. 
^« second evil, has no cure, but in the reconstruction of the roof on a 
JTerent principle. 

4,— The extent of the damage to public works cannot yet be ascer- 
tied, but I am happy to report that nothing has occurred of a very 
^ious nature. A flood from the Bholan pass inundated the outpost 
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of Ehyree Ghurree, and many of the buildings will probably^ have i;o Be 
recoQstnioted, but tbey are neither large nor numerous. 

5. — The Bund between Sukkur and Syndabad was broken tlirotxgfr 
twice. The water rose to within a foot of its top, and as the wind at 
the time blew hard from the eastward, the waves broke through. Ihe 
repairs of this portion occupied about ten daySr The water slIso 
threatened to carry away the bund at Baboorie, — this portion 'wsa 
however also securetU 

6. — A singular instance of the uncertainty of the inundation, ezt&in^' 
ing over a portion of the country known to be low, occurred during" '^^^ 
early part of the season. Though the river was high enough to esc5^F 
over its banks —both at Kusmore and Ghotkee — it did not mato "* 
appearance in the Lukkee basin until very lately. The extent of "^^^ 
flooding at different places along the banks, appears to be dependents ^^ 
the direction of the stream at those places. This uncertainty of '*"® 
inundation is a most important point, when considered with refer^^^ 
to extensive public works, on ground at all liable to submersion ; as, ^^' 
instance, the proposed road, between this place and Sukkur, If dur^^S 
an unusually high flood the effect of this change in the direction of ^"® 
stream is sufficient to Drevent the submersion of land flooded dnri^S 
ordinary inundations, what might its effect be supposing the direct^^^ 
of the stream to favor the submersion of the land ? 

I have &c., 
(Signed) J. G. Fife, Lieut.^ 

Ex.-Engineer, Upper ScinJ^" 

True Copy. (Signed) Walter Sgott, Lieut. Col., 

Superintending Engineer in Sciud^"-* 

(True Copy) H. B. Ellis, 
Assistant Commissioner in Seinde?' ^ 



Shikarpoor, 15th) 
August, 1851. y 



No. 486 of 1851. 

Military; Department, Public Works. 

To Lieutenant Colonel Scott, 

Superintending Engineer, Scindc. 
Sir, — The rain now hafving apparently ceased, I am able to give yoi^ 
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a of the injury caused thereby to Government works, and 
• 

jm the river having risen entirely over its banks, mucb damage 
caused, which I have repaired as far as possible to prevent 
ig done. 

have already exceeded the amount of my estimate by 
L 7 for preserving this bank, and I have therefore to request 
tion to expending a further sum of Bupees 400 to repair tlie 
(ready done. 

hall require at a rough estimate Rupees 1,000 to put it in 
ler, but the above sum I require to go on with. 

e rise of the river has been greater than it was ever known 
le road by the Artillery stables is impassable even now, and a 
of the bank beyond the entrenchment, where it has not been 
, has been carried away* 

e Horse Artillery lines near the Commissariat Store-room, 
red much damage, the entire roof having fallen ; a small por«- 
square feet, is to be stripped and re-roofed, is included in my 
pair estimate, but it ^ould be useless to do this now unless I 
sanction to re-roof the entire building, — this will require Rii- 
more. • 

Fo of the Artillery pendalls have suffered a good deal ; these 
ire not occupied, and most probably will not be required again, 

e Commissariat godown is much damaged, but more by white 
by the rain ; this building is infested with these insects, and 
recommend this building being abandoned and a pucka 
)uiU, for the stores of the Commissariat, or one of the Euro- 
acks might be roofed in, and given over to the Commissariat 
nt for that purpose. To repair the godown properly, will 
Rupees 800 to 1,000, and even then it would not last any 
out repairs. I think a Barrack would be convenient in 
r, as large quantities of stores are being daily carried up to 
racks. 

e 28th Regiment N. !•> pendalls have also suffered considerably, 
in the roofs; you are perhaps »ware^ is very old, and from Um 
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quantity of rain that has fallen, all the roofs are more or less seriously 
damaged, I think it would be a false economy, repairing a portion here 
and there, and would strongly recommend the re -roofing of the entire 
buildings. — the cost of this will be Rupees 5,804. This is calculating 
that about one fourth of the beams are serviceable, and also slight ^ 
plastering to all the walls outside. The rafters are, I may say, rotten,^ 
and unserviceable; the verandahs, which have been lately added t< 
these pendalls have answered well, in every respect. 

10. — I will send you as soon as I can a further report on the state 
the 2nd Belooch Regiment pendalls, which are in a very bad state ; oi 
the new European Barracks and Hospital, as well as of the differenl 
buildings in the fort. 

Hydrabad, Ex.-Engineer's ) I have &c., 

Office, 7th August, 1851. J (Sigd.) F. Wemyss, Captain, 

£x.»Engineer in Scinde 

True Copy, (Signed) Walter Scott, Lieutenant Colonel, 

Superintending Engineer in Scinde 

(True Copy) H. B. Ellis, 

Assistant Commissioner in Scinde 



No. 512 of 1851. 

Military Department^ Public Works. 
To Lieut.»Colonel Scott, Superintending Engineer, Scinde. 

Sir, — ^With reference to the Commissioner's letter. No. 1520, of the 
5th instant, a copy of which accompanied your circular memo. No. 
1078, of 1851 ; I have the honour to state that but trifling damage 
has been caused to the buildings in the civil department within the 
range of my control, as far as I have as yet heard. 

2. — The only civil buildings here are the Government House, Col- 
lector's and the Deputy Collectors' bungalows, the Post-office, and the 
Deputy Collector's bungalow at Kotree. The three first require but 
trifling repairs, which are now in progress. ' An estimate has been 
already sent in for repairs to the two last. The Post-office will how- 
ever require still further repairs than that estimated for by mOi as the 
rain has caused some damage to tho out-houses. 
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3,--.With reference to the latter portion of Mr. Frero's remarks I \ 
would suggest the advisability of crossing all nullahs where there is a \ 
^rect conununication or much traffic by punka bridges ; the present 
custom is a most dangerous one, and I have repeatedly heard complaints 
of such being their state without going out of military cantonments. I 
would mention the following across the nullah leading to the FuUalee 
by the N. W. postern : — 

Do. do. do. to the 2nd Belooch lines by Shahmuckrar. 

Do. do. do. by Dr. Laurence's house, lately occupied by 

Lieut* Grant. 

Do. do. do. by the S. W. postern, being the direct road 

to Mohamed-Khan-ka-tanda. 

Hyderabad, 23rd ) I have &c., 

August, 1851. J Signed F. Wbmyss, Captain, 

Ex.-£ngineer, C. S. Division. 

True Copy. Signed Walter Scott, Lieut.-Colonel, 

Superintending Engineer, Scinde. 

True Copy. H. B. Ellis, 

Assistant Commissioner in Scinde. 



No, 706 of 1851. 

General DepartmenU 

To Lieutenant Colonel W. Scott, 

Superintending Engineer, Scinde, Kurrachee. 

Sir, — I have the honor to acknowledge the receipt of a circular letter 
No. 1520, dated 5th inst., from the Commissioner in Scinde (forwarded 
under your endorsement No. 1078, dated 7th inst.) calling for a report 
on the damages sustained to the public buildings, in consequence of the 
late heavy rain. In reply, I would beg to state that such of the build- 
ings as are constructed of stone and lime have not suffered in any way, 
while many of those built of mud have been injured to a considerable 
extent, but I believe that in almost every instance of damage having 
occurred, the cause is traceable to some defect in the roofing. It has 
long been known that the barracks occupied by Her Majesty's 64th Regi- 
ment would not stand a heavy fall of raiu ; but notwithstanding this 
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no measures have ever been taken for rendering them habitable, though 
the subject has been repeatedly noticed from tins office. 

2. — The pendalls on the heights, and the new European pendalls are 
temporary mud buildings ; the former have suffered considerably, wliile 
the latter have not at all, scarcely. 

3. — The pendalls occupied by the Native troops, are all built of mud ; 
they leaked during the late rain, but no damage of consequence occur* 
red, except to one of the 1st. Grenadier pendalls which fell down, and 
this again was occasioned in consequence of the roof being covered 
j with chunam plaster. It was the only pendall so covered. All the 
others being of mud. 

4. — Government- House has suffered more than any other building 

constructed of mud, and to put it in good order will cost a considera- 

ble sum of money, which might have been in a measure avoided had 

the estimate forwarded with this office letter No. 647, dated 8th August 

i 1850, for rendering water-tight the roofs of the verandahs, been 

I approved of. 

o.— From what has come under my observation, connected with the 
effects on public buildings of the late rain, I beg to state that I see no 
reason for altering the opinion 1 have ev^ entertained regarding the 
manner in which buildings should be constructed at Kurrachee, viz., all 
buildings of importance or intended to be permanent should be built of 
stone and lime, while temporary buildings, and such as are of minor 
importance should be built with stone, and mud foundations and 
splinths and mud superstructure. A mud building requires its roof to 
be put on in a very careful manner, and when ffnished constant atten- 
tion to it is necessary, for there is no saying how much damage may 

I not occur to mud walls in a very sh(»rt space of time, if many tiles 
; f happen to be broken when rain falls, and to obtain new tiles at such a 

I I period is often impossible, as the surface of the country becomes no 
! I more nor less than a large quicksand, and both man and beast move 
' i about with considerable difficulty attended with danger, and such will 
I continue to be the case, until permanent roads, bridges, &c., have been 

constructed. 
6. — There cannot be a doubt regarding the desirableness of retaining 
; rain water by means of tanks, but I am not aware of any thing ever 
; having been done with a view to getting tanks excavated. A small 
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annual outl«iy would in a very few years go far towards the construction 
of one or more tanks, which when considered sufficiently large, should 
be faced all round with masonry. There are two or three excellent 
places for tanks on convenient parts of camp, towards its eastern 
boundary, 

Kurrachee, ^ I have &c., 

Ex.- Engineer's office, > (Signed.) J. Hill, Captain, 

19th August, 1851. } Ex.-Engineer, L. S. D. 

True Copy. (Signed) Walter Scott, Lieut. Colonel, 

Superintending Engineer, Sciude, 

True Copy. H. B. Ellis, 

Assistant Commissioner. 

Extract parcn 2 to 13, from a letter from the Acting Collector of 
Hyderohad, No, 850, of 1851, dated the Z\st» December* 

2. — The Deputy Collector of Meerpoor reports that in his district 
the quantity of rain tliat fell varied in the different pergunnahs, from 
12 to 20 inches. Its effect on the cultivation has been beneficial in some, 
whilst in others the crops have been damaged by it : the only contractors 
who are said to have suffered loss are those of the Meerpoor and Aly— 
Bhur-Sangra pergunnahs; — the former to the extent of twenty-seven 
Khurwars, fifteen cassas of grain, and tvventy-four and half Rupees, and 
the latter of thirty-nine Khurwars. Besides the above, the crops in the 
pergunnah of Manajoonajanee suffered to the amount of three Khurwars, 
twenty-five cassas, and some damage was caused to the cultivation at 
Joodah, by a portion of the bank of the Meema Joodah canal giving way. 
But the produce of the Meema pergunnah this season, is expected to 
amount to double that of any preceding year. The health of the 
people has not suffered much, but fever prevailed after the rains in 
some parts of the districts, — eleven lives were lost by drowning. The 
damage to private property is estimated at 2,500 Kupees, and nearly five 
Khurwars of Government grain have been destroyed in the Ambar- 
khannas. The pergunnah Bungalows have also been damaged 
slightly ; — communication was interrupted during the rains. 

3.— In places where river-water is not procurable, water for drink- 
ing purposes is obtained from the small tanks which retain the rain- 
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^ater for a short time ; when these have beea exliausted from eutchsK 
wells. 

4. — The Deputy Collector of Halla reports that in his district, tlie 
quantity of rain that fell varied in the different pergunnahs from 12* 
to 36 inches. Its effects on the cultivation have been more unfavorable 
than in the Meerpoor district ;— the loss to the contractors is estimated 
as follows : — 

Of the Ehitta pergunnah, Bs. 641^. 

Of the Muneeja, 50 Khurwars of grain, by the submersion of five villages. 

Of the Kund Lukyhee 115^ and odd Khurwars, and 488 Rupees, by 

the bursting of three bunds. 

Of the Jamwah, 53 Khurwars, which however they expect will be made 

up by the increased Eubbee crop. 

Of the Shutwah, 22 Khurwars ditto ditto. 

Of the Halla, 41 Khurwars, and 50 Rupees, by the submersion of land 
which will be good for Rubbee cultivation. Besides the above, some 
other slight damages have been caused by the rain, and the unusually 
high inundation ; the health of the people too, has suffered from fever ; 
sixteen lives were lost by drowning, and one man was killed by the fall 
of a wall ; — the damage done to private property is estimated at 450 
Rupees, and 25 Khurwars of grain besides the destruction of some 
houses. The pergunnah Bungalows have suffered more or less ; that at 
Gumbut has had its roof entirely destroyed, and the Kardar's Dhera too 
has fallen down, and about 15 Khurwars of grain. Government proper- 
ty, have been damaged. Communication was interrupted during the 
rains ; water for drinking purposes is procured from canals during the^ 
inundation, and from wells when it subsides. In some places are 
small tanks which retain the rain-water. 

5. — The Deputy Collector of Mohamed-Khan-ka-tanda district, 
reports that the quantity of rain that fell varied in the different 
pergunnahs from 6 to 18 inches. Its effect on the cultivation has 
been generally speaking favorable, for although the Khurreof crops 
suffered serious injury by the submersion of a great portion of some 
pergunnahs in consequence of the high inundation, yet the quantity 
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of land rendered capable of Bubbee eultivation by the rain, is consider- 
able, and the coming Eubbee harvest is therefore expected to be very 
abundant. The health of the people has not suffered beyond what the 
prevalence of fever in some parts may be supposed to have occasioned. » 
Eleven lives were lost by drowning. — Communication was consi derably | 
interrupted between places during the rains. At Khuttar half a - \y 

Khurwar of Governmont grain was damaged in the Ambarkhanna, and (> \ C^^""^ 
one side of the sluice at the mouth of the Kbyrewah fell in, which it 
will cost 50 Rupees to repair. No loss of private property is known to 
have occurred, water for drinking purposes is procured from canals 
during the inundation, and from wells when it subsides. 

6. — The Deputy Collector of Laikpoor and Shahbunder reports :— 
That in his district the cultivation until the end of June was progres* 
fling most favorably, and that there was every prospect of a most 
abundant harvest. That in July however from the great rise in the 
Indus, and from an almost unprecedented and continuous fall of riun, the 
whole line of bunds which protect the river Indus-face of the districts 
from the encroachments of the river, also the bunds on the sides of 
some of the principal canals, burst, and in many parts the country was 
entirely inundated. Out of the eighteen Tuppas in the districts, the 
following ; Kuskartyai Dadooke Choreea, Bunna Laikpoor, Meerpoor 
Buttora, Khuddee, Sherin, Birampoor, Seeranee, Gabahee, Amra, Shaka- 
poor,^L(unyur Jut^ and Moradpoor suffered greatly from the bursting 
of these bunds. The rush of water over parts of these districts is de- 
scribed to have been as broad and rapid as the Indus itself and con- 
sequently no immediate steps could be taken to repair the damage 
which increased day by day. In addition to this, the rain before 
alluded to began to fall, and the people were put to great distress. Some 
of the large towns such as Meerpoor Buttora, &c^ and nearly all the 
smaller villages lying in exposed situations along the banks of the river^ 
and large canals, were for a time deserted by their inhabitants, who 
fled to other parts of the country, lying above the reach of the flood, - 
The other Tuppas not mentioned in the above list suffered, if not from 
the flood, at least a great deal from the effects of the heavy rains. 

7. — From the Kardars and Ameen's reports, Ihe following may be 
considered as the damage caused by the flood, and rain, to the 
cultivated parts of the coun^ ; — the same too shows what may be 
expected from an access of the general average of the Bubbee 
ciQtivatioiif 
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8. — Fever throughout these districts is usually prevalent after the 
inundatioDy but this season in consequence of so many of the pergun- 
Dahs having been swamped^ it was peculiarly so. And from August 
till the beginning of December, it was most severe ; it does not howeveri 
appear that there the mortality much increased from its eflfects — arising 
from the fever, beiug of an intermittent nature, 

9« — It does not appear that any loss of life was occasioned by the 
flood itself. Several instances of deaths occurred from exposure to 
the wet, and the verdict of the C ourts of Inquest was always in such 
cases, " Died from exposure/* 

10. — With regard to the loss of public property, the various per- 
gunnah bungalows have sustained more or less damage from the rain* 
The Government has sustained no loss from damage to grain in store 
— the Kardars being wholly responsible for the same. 

11. — Private property has suflfered greatly, and in the Bunjaa Meer- 
poor perguunahs, ninety-eiglit hamlets were destroyed or rendered 
uninhabitable by the flood* The construction of these forms a mere 
nominal loss, as the reconstruction of the mud-liouses in which the 
poorer classes live involve only labour, but no actual pecuniary expenses'f 
the wood- work still remaining where the huts fell. The people are 
now returning to their homes, a few cattle only were lost, but large 
numbers of sheep and goats were drowned ;— the propert y of the inha- 
bitants being mostly of a portable nature waS| generally speaking, saved* 
12.— During the continuance of the inundation the country was 
impassable save by boats, all communication by land being stopped* 
Generally speaking, the roads are goodj and equal to the present 
requirements of the country* 

13. — It does not appear that the inhabitants have taken advantage 
of the late heavy fall of rain, to provide themselves with a future 
supply of drinking water. In some places wells exist, and along the 
river line good water is always abundant, as also in the beds of the large 
off-lets — the Goongea, Pinyaree, &c., but, indeed, the supply of water 
is in many places both insufficient and bad in quality* In many places, 
the only supply during this season is from a pit near the village, pro- 
bably from which the earth used in building the houses was dug, and, 
irhich is filled from season to season by some canal* Good wells ia 

small villages are scarce, botb on aecount of (hQ expense entailed^ and 
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ahO| in some pkceSi from ita being found that the water (ifthesu 

soil even troi ind be salt ) often beoomes brackish. Hovf erer, as a ge 

rS^^no better use can be found for the 1>000 Bupees, annually all 

V" for public works than by digging wells with the amount. They 

^ indeed be found a great boon to the community. 

True Extract. H. B. Etus, 

Commissioner in Scin 



^ 



EatraH paroi 2 fo It, inelunve, from a letter from Co 
PartHdffe, Deputy Coikotor of Ghorohharreer No. 181, < 
Srd Ockber, 18dl» 

2.-«Tbe Eardar of Ohorabharree reports that in consequen 
ihe late rain wbichi on the low lands of this district, almost 
Btituted it one vast lake, the people, from cold and other coucomil 
in such state of constant dampness^ sufibred much in health, a 
n'umber of inhabitants also' have^ been obliged to change 
aresidenoe to such spots as a great degree of comfort provide* 
Xhe riJn in this Pergunnah lasted, with little intermission, froi 
Srd jTuly ta ITth August^ but no loss of life occurred, save 
man,— -about two fifths of our rice cultivation has been destr 
and the Bungalow and Kardar^s office and Jail, almost totally rui 
ihe loss of the Banyans and traders was very extensive, as 
inundation entered, notwithstanding every efifort to prevent il 
iMmses and shops in the town, and remained there for some day 
Banyans and inhabitants having been put to an expense of ; 
Bupees 450 for constructing Bunds, out of which Bupees 30< 
been allowed them by Government ; — ^the loss sustained by the p 
class of ryots as estimated at about Bupees 400.. 

3.— -The roads and communications between villages are sa: 
liave been very much cut up, and a good number of fruit trees 
iroyed ; the embankments are all in ruins save those of AUei 
Deh Bukshah and Jungasur , 

4.— -The tanks of Euleefa, Soomra, and Jungasur are filled sufiic 
ly to afford water to the people, till the inundation of next 

StmJlt is expected that by the rise iu the price consequent oi 
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late destruction of crops, the Banyans may be able to realize some It 
portion of their losses in damaged grain. 

6. — The Kardar of Syatree reports that in general the people hare 
suffered a good deal from the colds, coughs, and fevers incident to the 
Yery extraordinary season they have experienced ; — the rain fell in this 
district from the 6th July to 2nd August, almost without intermission, 
but no loss of life occurred, the benefit accruing to Government from 
the excessive rain consists in much of the highlands not usually sub- 
merged having been rendered fit by flooding for Rubbee Crops, now 
under cultivation. The loss to Government has been principally in 
buildings. The two Bungalows at Bemunka-Poora and Moochara- 
although requiring much repairs previously, are in ruins, and not habi- 
table ; the Kardars' offices at Beemunka-Poora, Thyme, Boharra and 
Moochara, the three first of which had been previously repaired, are also 
level with the ground. The ryots have sustained such loss as the 
falling of their habitations has occasioned, nearly all the grain in their 
houses stored for their own consumption being lost, as well as all their 
rice or Sylabee crops, their Sugar Cane cultivation is likewise injured ; 
the redeeming benefit to the Ryots is the greater quantity of Rubbee 
land ready to their hand for the plough, and the ample enjoyment of 
green fodder for their cattle, whereby one of their most common 
necessaries of life (milk) has been materially increased ;— the Lownee 
and Muknee grasses have also afforded the seeds^ which amongst the 
poorer classes form part of their subsistence. 

7. — The roads in this district do not seem to have been more in- 
jured than usual, but communication between the different villages 
was at the height of the flood nearly stopped, — the fruit trees may have 
sustained injury, but it is not yet sufficiently apparent. The tanks of 
Mooya and Syatree have sufficient water in them to last until the next 
inundation, which has not been hitherto usual in ordinary seasons. 

8. — The Sakra Kardar reports that the people generally felt the 
usual effect of such a wet season in colds, &c.; the rain lasted from the 
7 th Ji^ly till the 2nd August, but no lives were lost, the extent of be- 
nefit to Government consists in the flooding of four villages which were 
not put in contract, in consequence of the want of water rendering theui 
waste. Rubbee crops are novf being sown ou them, this of course also 
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benefits the Ryots, but the low land cultivation, such as rice and some of 
the wheats have been much injured, whilst other have benefited ; the 
Sugar Cane cultivation lias received no injury. 

9. — The people have sustained considerable loss, not so much by the 
falling of the houses as by the destruction of the grain they had stored 
up in them, for the next six or eight month's consumption. 

10.— The roads in this district have been much injured, and the 
CbuchWurriarki, Chuch Meerakhar, Tullah, and Trakanee are 
ith water sufiicient for consumption until next year. 

11. — In all the pergunnahs theiie seems to have been a good deal of 
distress amongst the laboring classes, at the time the incessant rain 
prevented them working for their subsistence, and with the improvi- 
d ence^ ggix erally o f the Soindi aiLfiljaracter^it can easily be understood. 

True Extract. H. B. Ellis, 

Commissioner in Scinde. 



Extract paras 2 to 2Q, from a letter from the Deputy Collector of 
jSehwan, No. 327, dated the 3rd October, 1851. 

2. — There being no Pluviometer at Sehwan, no register of the fall 
of rain could be kept, but the daily accounts agreed so closely with the 
rain at Kotree that the amount registered in the latter place, viz : a 
fraction under eleven inches, may be taken as a near approximation. 

3. — But besides the rain falling from above, the Sehwan district 
receives from the west the waters from the Goj, and all the hill-streams, 
which drain the eastern face of the range of hills lying along the 
western boundary of the zillah ; on the east the river overflows its 
banks, and finds its way by natural channels to the low lands, while in 
A the centre the Narra empties itself into the Munchar. The Anil also 
rf J^ A^ i*uj^s into the Munchar until the water from it, th^ Narrahs, and 
the Arul together, raise the water above the level of the Indus at Sehwan, 
after which the Arul acts as a drain. 

4. — With water pouring into the Munchar from all these sources, and 
at a time when a large part of the Bubbee grain was lying exposed in 
the Buttai enclosures, and the Khurreef crops were still young, it was 
to be expected that much injury would result to the grain in the 
j Buttai enclosures, and to the green crops standing in lo^ ground. 
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5. — In the neighbourhood of several Kurrahs, the water from the 
lills came down so suddenly that the water got into the enclosures, and 
washed some of the grain away before it could be removed to higher 
ground, and in the low lands about the Munchar, the grain was 
obliged to be put into boats and spread out on any dry piece of land 
that could be found, — much loss and waste occurring in so doing. 

6. — The total loss in the Khurrahs is estimated at 1,017 khurwars by 
the Kardars, being about bhurwars 339 of Government property, and 
khurwars 678 of the cultivators'. 

7.— The Kardar of Boobuk reports 26 khurwars, and the Kardar of 
Samtannee 60 khurwars of grain to have been destroyed in their 
respective granaries. This can only be ascertained when the granaries 
are finally cleared, but I cannot anticipate that much of the grain in 
store will be found in a damaged condition. 

8. — The injury done to the standing crops will probably be more 
than compensated by the good supply of water to the higher grounds, 
and though the cultivators would lose their seed and labor, many of 
them would be able to raise another Khurreef crop on the high lands 
where laborers were scarce. n 

9. — The district bungalow at Amree is the only public building that 
appears to have suffered much from the rain. The Sehwan bungalow is 
of burnt brick, and will not require more than the usual annual repairs. 

10. — I have no return of the amount of loss of private houses, but 
from the reports received, and judging from the effects of the rain 
on similarly constructed houses at Kotree, I believe the pecuniary 
loss has been very trifling, though the discomfort and inconvenience to 
vrhich the residents were put during the rain must have been very 
great. 

11.— Whole villages were obliged to be deserted, but this happens 
during very high inundation, and is not looked upon as any great 
hardship by the Mussulmen population, whose mat*huts are easily carried 
away and erected on other spots. 

. 12.— During the rain twojwomen were killed by the falling of their 
house in Sehwan ; one man in Boobuk, and ono woman in Samtannee 
were killed by the falling of walls near which they were at work. Two 
men were struck by lightning in Samtannee, one of whom died. Three 
men were suddenly overtaken by the water in the bed of a hill-stream 
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called the Mugunnee Nye, one sucoeeded in making his escape, and the 
other two were drowned ; one woman was drowned by the upsetting of 
a boat in which she aud her family were escaping from their submerged 
village. 
, 13. — These are the only cases of loss of life directly attributable to 
1 the late storms and rain. A lamentable number of children are drowned 
1 every year from being allowed to play about the banks of the rivers, and^ 
I canals, while their mothers are away at work, and the higher the-inunda— 
/ tion the greater the number of deaths from this cause. 

14. — The effect of the rain on the general health of the populatioa 
cannot yet be ascertained as the season of fever is only commencing^ 
but I should anticipate that more benefit will accrue from the abundant 
Imrvest and plentiful supply of food (both fish and grain) to the health 
of a people accustomed to live almost in the water, than injury from 
any unusual prevalence of fever. Some sickness may perhaps be caused 
by the use of damaged grain before the Ehurreef crops ripen. 

15. — Cholera prevails in the districts at present, but cannot be at* 
tributed to the rain. It has followed the same upward course as it did 
in the atumn of 1846, when there was no rain. 

16. — Communication in the Sehwan districts during the hot weather 
is principally carried on in boats, except in the higher tracts west of the 
Munchar lake. In this, the roads werejmpassable so long as the hill« 
streams continued to flow. 

17. — Beferring to that portion of the letter under reply calling for 
any practical suggestions arising out of the experience of the past sea- 
son, I would observe that the principal injury has occurred to the 
gathered grain and to the crops. The first object therefore is the pre* 
servation of these. 

18. — The grain most injured was that lying in the Buttai enclosures 
for divisi(^n between the Government and the cultivators. The Bubbee 
crops are cut in April, and those not assessed in Buttai had been housed 
^ long before the rain commenced. As Buttaidars and their establish- 
j ments would not be remunerated for their trouble in Buttaying smaller 
' divisions than are now made, great delay must always occur in the re- 
moval of Buttaied grain^ and the only remedy is the abolishment of tlit 
system altogether. 

19i— 'It would not be worth while (o build any expensive gnaiariQi to 
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store grain in, and until grain payments can be commuted into cash ; an 
earlier disposal of Government grain will be the best way of avoiding 
losses by the wetting of stored grain. 

20. — Khurreef crops grown in low lands are always liable to be 
flooded, but these lands then yield a Hubbee crop, and the Ehurreef 
extends over the higher ground ; generally speaking, it would be dis- 
advantageous to attempt to keep out the water by Bimds. 

21. — The injury to buildings as before remarked does not appear to 
have been great, and the mud buildings well-plastered and in good re- 
pair that came under my own observation seemed to stand the rain 
well. 

22. — The natives in upper Scinde say that until about thirty or forty 
years ago rain fell pretty regularly every hot weather, and there is 
abundant evidence in the remains of old Bunds, and the marks of culti- 
vation along the western frontier, that the river streams at one time af- 
forded a much larger supply of water than they have done of late. 
There is a tradition, I have heard repeated by the natives, that there 
have been series of dry years and series of raining years extending over 
periods of 40 or 50 years, and it is possible we may now be entering on 
one of the latter. 

23.— But even supposing the rain should fall, as frequently as it is 
said to have done before, m ud and plast er buildings, appear to have 
always* been sufficient, and there is no good reason for resorting to the 
use of burnt bricks and mortar for building houses^ which unless very \ 
large and expensive wo uld MT(5o"^ot to live I nT 

24. — To keep mud and bhoossa buildings however in a good state, it 
is necessary that repairs should be executed at once, and every crack or 
hole in the bhoossa plastering filled up before rain has a chance to ge6 
inside the walls, and the Eardars or other officers on the spot should 
have authority to execute such petty repairs without the present refer- 
ences, and delays, pending which serious injury may occur to the 
buildings. 

25.— .The question of roads in Sehwan is one of some difficulty. The 
fertility <ff the district is dependant on the free access the water has to 
all parts. A raised road, east of the Munchar, would act as a Bund, and 
throw a good deal of land out of cultivation unless expensive b ridges 
9nd yiaducts were made over the course of the present inundation. To 
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tell to wliat exUnt tlib would be practicable requires more knowledge 
of the locality and the water chanoels than I possess at present. 

26. — Should a road be cleared through the hills to Sdiwan, it is pos- 
sible a good line might be found west of the Muochar, starting from the 
fiehwan road at Feraree and keeping to the west of the river-water 
cultivation, aod joining the Larkhana road at Nusseerabad. This route 
I would be circuitous but free from inuDdation, and onlj liable to inter- 
ruption when the hill-streams were actually runniog into the Narrah and 
Munchar, which they will seldom do if the bunds in Kacha are kept in 
. good order* 

True Extract. H. B. Ellis, 

Assistant Commissioner in Scinde* 
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Extract of Digest of Intelligence from the Deputy Collector ofJurruck, 
dated 25th October, 1851. 

2. — The damage occasioned to the cultivation by the floods in the 

pergunnahs of the Town of Jurruck has been 
The^whoir^tofIi^*.ub. ascertained,— 3,335 beegahs of Sylabee culti- 

r/IS.^S^*iiii'?aC:V5?rSJ ^ati^'^ ^'^^ two Hoorlas have been lost, con- 
Be^ah8), p»id rent on the Buttai gaining thirty-two Khur wars and five Cassas of 

seed. The Jaghiredar of Jurruck has suffered 

nearly to an equal amount. 

True Extract. H. B. Ellis, 

Assistant Commissioner. 



Extract paras 2 to 8, tnclimve,from a letter from the Deputif CoUedor 

ofJurrucky No. 205, dated the 8th October, 1851. 

2. — It is said by the natives that during the times of the Ameers, 
the country used to be visited with periodical rain, a circumstance which 
appears probable from the dry beds of tanks and hill-streams which 
occasionally present themselves ; the recent fall however is said 
by them to exceed by two -thirds any which they remember to have 
experienced, preceded as it has been by a comparative drought of 
several years' duration, it is rendered so much the more remarkable, 
and through its having been seconded by an unusul rise of tlie Indus, 
a surface of water has been spread over the face of the country such 
as never has been known to th^ present generation. 
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3.-^At the period of its oommencement, the harvest of the Rubhee 
crops in the lower districts had been fortunately completed, and f 
the grain garnered, but in the upper, where the season is much later, 
a great part of the grain was in the field store-yards whence much 
injury resulted, amounting to nearly a fourth of the produce. Much 
of the seed for the ensuing Khurreef cultivation has been sown ere < 
this, but it was soon washed away, replaced and again destroyed ; 
so that as late as the 5th of September the people were reported to be | 
still ploughing and sowing in places where it was practicable. The 
rice crops and fields of Cotton and Indigo were swamped entirely. 
The features of the cultivation underwent an entire revolution, fdr i 
so much of it as could be raised was with a few local exceptions 
effected spontaneously, without the aid of wheels. It would be 
imagined that the latter would prove to be rich and full, but on the , 
contrary, the moisture appears to have been too great for them, for ; 
though the stalks are tall and luxuriant yet there is a complaint ^ 
of their possessing little ear. The combined effect of the rain and 
flood has been altogether most disastrous to the Khurreef cultivation, 
the greater part of which is destroyed, but on the other hand there 
are advantages such as have never been before presented for a favour- 
able Rubbee season, which I hope will counterbalance every loss. A ( , 
great extent of land which was saturated is now available, and there is ! 
much contention among the Zemindars for such portions as have been j 1 
for many years lying useless. The rain has been of great benefit to 
the hilly country on my western frontier, which for the last three or 
four years has suffered from drought, so that the different tribes, 
frequenting the same were obliged to disperse info the plains, where 
they used to occasion much annoyance by their thieving propensities ; I 
they have now returned to the Hills, where they are actively employed ( 
in cultivating, but at the very commencement their crops were . 
twice swept away. The Verow Bund, which has been totally dry * 
for the last three years, so much so that even drinking water . 
was not procurable, presents now a surface of water about four square ' 
miles, thereby giving employment to a great number of idle people, 
who possessed at best but precarious and doubtful means of subsistence ; 
not only these, but, I may add, the whole of the cultivators are begging 
for Tuccavee or advances of see J, with the view of enabling them to 
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push their cultivation to the utmost. The rain has been most 
beneficial also iu filling the tanks and wells, Kinjur and Jhol lakes 
■which have been dry for years are filled to overflowing, and the 
quantity of grass produced is a great relief to the cattlei which have at 
times suffered latterly much privation. 

4. — The towns and villages built as they are of mud, and in no way 
adapted for such a contingency, have suffered severely* The Gt)vem^ 
xnent Bungalow at Gharra fell, and the town was well nigh swamped ; the 
road and the greater part of the country between this and Tatta was 
submerged. At Tatta 300 houses fell, and the whole town was more or 
less injured. The exertions of the inhabitants saved a oonsiderthle 
portion of it from being altogether washed away, for the water could 
not find an outlet, and accumulated in an alarming quantity : — about 500 
houses fell in the different villages of the district around it. The 
jnerehants suffered much loss in their granaries, but I have not heard of 
any remarkable loss in other respects. 

5. — In the Seree district the Lallung Bunnas were carried away, and 
the Mookans of Lallung, Dufferanoe, ^Cara Ameedanee and Barooh were 
BTOmped ; the people were obliged to take refuge in the hills, and 
^^ (r^ ^t''^ great number of goats were swept away. Further north, the whole 
^^ I country between Jurruck and the Barun river, a distance of about 
fourteen miles was a sheet of water, all the villages sustained more or less 
injury while the encampments and cultivation were all destroyed. The 
town of Kotree appears to have suffered comparatively little, and indeed 
from what I can ascertain the rain was far less, nor have I heard of any 
particular loss of property at that place. The towns of M^ajund a 
and Noorpore were in great danger of being destroyed, as the rain 
water which came down from the hills were confined by the embank^ 
ments on the margin of the river, and collected in large quantities 
These embankments gave away, and extensive repairs to them will be 
necessary in consequence. 
\ 6. — The extraordinary season was preceded by a period of distress- 
\ ingly hot weather, such as I have never before experienced in Scinde* 
1 An arid wind, accompanied by a depressing feeling in the atmosphere, 
j created a good deal of sickness ; the cholera appeared in a virulent form, 
r and it was such weather altogether that people could not be persuaded 

to leave their houses^ The rain was therefore very beneficial for the 
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time, but its subsequent evaporation has necessarily created mucli fever, 
and though it is not nearly so bad as I expected yet there is some 
reason to apprehend that the most of it is to come. 

7.— As I was absent myself from my duties through sickness at this 
period, I am unable to speak so fally as I would have wished regarding 
the interruption to communication which occurred through -the rain. 
The post was conveyed with much difficulty, and I understand chiefly 
by a route at the foot of the hills, and boats were employed for its 
transmission at two or three of the swamped localities. The com- 
munication in the district near Tatta seems to have been impeded more 
particularly. So much of the new road which has been made is at the 
time of my writing this still for a great part under water, so that I 
cannot yet say what damage it has suffered^ A portion of the line near 
Gharra is now being proceeded with as there is none other accessible. 

8. — On the north of Tatta, there is a portion of road between Chatta 
and Chillya-ke-Gaum, which passes through a very low country, where 
even in ordinary seasons considerable difficulty is experienced, and I 
would beg to recommend, if it were practicable, that a raised road 
should be constructed over it. The entire length is about four miles, 
part of which was traversed after the late rain in a boat. There is 
another very awkward place half way between Jurruck and Kotree, 
where the Barun (a hill-stream) falls into the Indus. The road traverses 
the mouth of it, which is about half a mile broad and very sandy ; at the 
period of the inundation this is always more or less submerged, where- 
by the post is obliged to go a round of two or three miles. An embank- 
ment across it would not be feasible, as it would always be liable to be 
swept away by a fresh stream from the hills ; a boat worked upon a rope, 
extended from bank to bank (such as I have seen in the Deccan), appears 
to me the cheapest expedient, that could be adopted, for the strength 
of the ' stream would reader any common ferry boat, worked in the 
usual manner, of no use. I would not recommend the construction of 
any tanks because with the exception of Tatta, all the important 
towns and villages are within the reach of the Indus. The above town 
is at a distance of five miles, which is too far for the natives to supply 
themselves, and they have hitherto contented themselves with drinking 
foetid water procured from pits sunk in the mud, to which circumstance 

I attribute muQh of thQ sickness wbigh is always to be found there. I 
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am about to supply the deficiency by building a large well out of tha 
funds lately granted by government for works of public utility, andL 
which to the best of my judgment would be far preferable to a tank. 

H. B. Ellis^ Assistant Commissioner in Scinde^ 



Aet. VI. — A report of the disastroris consequences of the severe earth-^ 
quake felt 02| the frontier of Upper Scinde on the 24tth Januart/j 1852. 

To the Right Hon'ble Lord Viscount rALKLAND,16th Feb., 1852. 

My Lord, — I have the honor to enclose copy of a letter from Major 
John Jacob, c. b., Commanding Scinde Horse, and Political Superinten- 
dent of the Frontier, with copy of one from Lieut, Merewether giving j^ 
very interesting account of a very severe earthquake, which on the night 
of the 24th January destroyed Kahun, the chief town of the Murrees, 

2. — Lieuteijant Merewether had previously reported to Major John 
Jacob, that the shock was felt at Khanghur at 3h. 4:5m. a. m. Thq 
direction was E ast an d West, and the day succeeding it was cloudy. 
The people of Kutchee stated that earthquakes occurred every three or 
four years in the Murree hills, — the last having been during the last 
Punjaub war, 

3,— It may be of interest to add the folloiving list of earthquakesj^ 
which I have noted as having been felt in this and the neighbouring 
provinces, during the past year. 

nth January, 1851. — A slight shocl? felt at many places in the 
Punjaub. 

2nd February, 1851. — At Phooljee, near Sehwan. 

4:th February, 1851, — At Lahore and Wuzeerabad. 
I , l^th April, 1851. — At 5 p. ^., three shocks felt at Gwadir in MekraOj 
— several houses destroyed. 

22nd and 21th April, 1851.— Earthquakes feU at Oothul and Syaree 
in Sup::Beila. ^ 

Beloochistan. — 13/^. December, 1851.— At Shapoore in Cutchee, 
at the foot of the Murree hills. 24tt January, 1852. — That at Kahuu 
above described. 

Khanghur, 9th February, 1852. 

Sir, — Under instructions received from you yesterday, I have the ho- 
»or to report for yoiw: infoymation, tUQ wdprmentioued circumstauces 
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connected with an earthquake that occurred on this Frontier lately, and 
which has been attended with most fatal results to the Murree tribe. 

On the morning of the 24th ultimo at 3h. 4:5m., a slight shock was felt 

here, but not sufficient to affect in any way the buildings in this neigh-^ 

bourhood. After some days had elapsed, intelligence was received that 

the same had been felt in other parts of the country to the Northward 

to a less or greater degree, but especially in the Murree hills where 

it had been the cause of the death of a large number of people, 

and of the loss of much cattle and other property. It was some 

time before fully authentic particulars were received, of which the 

following is an abstract. On the morning of the 2Qd day of tha 

Mussulman month Rubbee-ul-Akbir (corresponding to the 24th of 

January of our reckoning), at the time of the appearance of the 

false dawn, that is about 4 o'clock, a very severe shock of an I 

earthquake was felt at Kahun, the principal Fort in the Murree liilla 

and residence of the chief and main portion of that tribe ; — one side 

of the Fort-wall was thrown down, the remainder much shattered, and 

the greater number of the houses inside also overthrown, burying 

beneath the ruins many men, women, and children, with some cattle, and 

a good deal of property besides. Deen Mahomed the chief of the tribe 

himself appears to have had a miraculous escape, the house in which he 

was living falling with the others and men being killed on either side 

of him ; he was saved by the portion of the house immediately above him 

remaining firm until the motion had ceased, when he was found 

hemmed in by the ruins of the remainder of his dwelling;— most of the 

private houses, Bunniahs' shops, &c., within the Fort either fell to the i ( 

ground or were so shaken, that it was considered unsafe to remain J|L,» 

longer within them. On this Deen Mahomed, his family, and all the \m^ ^ J 

usual residents within Kahun left it, and proceeded to another small i j \^ 

Fort called Dost All's (the uncle of the chief) Kotela, not far distant ; * 

entirely abandoning a place which they looked upon with superstitious 

dread, as unlucky and pregnant with further misfortune to them, did 

th ey remain there longer ; and, I believe, owing to the strong feeling; 

these people have on these subjects, that it will never again be inhabited 

by them. At the same time that this disaster occurred at Kahun 

apother even more fearful calamity overtook ft portion of the tribe, 

Uving with their cattle in a large caye^ some little distance to tho 
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Northward. The hill, in which the cave was^ was violently shaken, and 
' feU burying nearly every living being at that iime within it. The 
road by Nuffoosk to Kahun has been completely closed by the hill 
falling, and filling up the pass through which it formerly went. A 
considerable increase to the flow of water in the Lahree river has taken 
place ; so much so that water is now flowing past where it never even 
came to beforOi excepting after heavy rain. According to the last 
accounts received, 260, Mussalmen, women and children, have been killed, 
and upwards of eighty Hindoos^ with a large quantity of cattle ; iho 
amount of the latter yet unkown. As far as I can learn any disastrous 
effects from this earthquake have been confined to the Murree hills, 
and the consequent effect on the minds of these wild people, highly 
superstitious, is very great. 

Their chiefs were assembled to proceed to Gundava to make their 
submission to H. H. the Khan of Kelat, and had, indeed, advanced some 
distance for that purpose, when hearing of this severe affliction they 
returned to learn the loss they had sustained. They now declare that 
they will a bandon the hills to which a curse seems attached, and 
apply to the Khan of Kelat for permission to reside in the plains ia 
the neighbourhood of Gundava , Dadur, or Lahree. The reports as to 
whether any persons of note in the tribe are among the killed are 
very vague, but a son of Gonim Khan (cousin to Deen Mahomed), is 
mentioned, and an influential Syud of the name of Lall Shah. The 
earthquake appears to have been felt throughout Cutchee; at Gundava, 
Dadur, B^agh, Lahree, Pooljee, Chuttur, &;c., at the same time as it 
was at Khanghur, and at Kahun about 4 o'clock^n the morning of the 
24th ultimo. A resident of Chuttur, who was fully awake at the time 
the earthquake took place, declares there were three perfectly distinct 
shocks perceptible, a few seconds intervening between each* 

Curiously, no mention has yet been made to me of its being at all felt 
any where to the South, neither have any accounts been received from 
Kelat or Western Beeloochistan of its having been the cause of injury tib 
liPy of tbQ large cities in those hills. 

I have &c., 

W, MjQiiBiWfiTHfiBy lanU Comm^ndiDg Frontier of Ut S^ 
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Art. VII.— jRemaribf on the LaierUe of the Southern Conkan and 
Southern Mahratta Country. By Captain Or. Wingatb, of the 
Engineers. (Received July 15.) 
Tfis late Captain Newbold, in his Geological Notes on the Southern 
Mahratta Country, published in the Journal of the Asiatic Society of 
Bengal for 1845, No. CLX.j classed the laterite as a sedimentary 
rock* ; but my observation of it in the same locality, and in the 
Southern Conkan, where the formation is most extensively developed, 
leads me to question the accuracy of his conclusion, and to incline rather 
to the view of those geologists who consider the laterite to be the 
result of the weathering of other rocks in-situ. I venture to o£fer the 
following observations on this subject, in the hope that they may throw 
light on the still contested question as to the origin of this singular 
rock. 

In the Southern Conkan the most extensive and thickest beds of 
laterite are found along the coast, where cliffs of this rock may be 
observed of fifty feet and upwards in height. The laterite occasionally 
covers the entire surface of the country for several miles inland, forming 
elevated sterile plateaus, which are intersected by deep narrow valleys and 
rugged ravines, through which the rivers and streams find their way to 
the sea. Further from the coast, the thickness of the laterite rapidly 
diminishes to a thin stratum or sheet overlying the subjacent rocks, and 
in the neighbourhood of the Ghauts this laterite mantle is frequently 
altogether wanting. Above the Ghauts, the higher ranges are general- 
ly capped with laterite for ten to twenty miles inland, but beyond this 
the^oc k is rarely m et_with, unless in detached patches of limited ex- 
tent, as at BelgaoQ, Dharwar, and other places vrithin forty to fifty 
miles of the Ghauts. Still further inland. Captain Newbold found a 
lateritic conglomerate in the neighbourhood of Kulladghee, and he also 
mentions it as capping some of the sandstone hills of the Seetadonga 
range near Bagulkhote, but these examples of the rock are of limited 
extent. The laterite formation then, in the localities I have mentioned, 
) Is most amply developed in the immediate neighbourhood of the sea, 
' and is nearly limited to a belt of country not exceeding 100 miles 
I in width, and following the direction of the coast line. 
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It is worthy of note thatthia belt is also the region of long-oon-"^'*'*^' 

• 8e« Captain N.wbold*< Mcoant ot I«teiite— Appendix D. to tho Oeolog; oi Bomtoji antfi^ ^"^ 
pi«« 231.— EpnoB. . . /( 
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tinued heaty Monsoon ndn. The heat and humidity of the ell- 
t^ 1 mate ocoasion a rapid decomposition of the surface rocks, and wheif 
these happen to he impregnated with iron, they appear to me to be 
gradually changed into laterite. The laterite then, according to' 
this view, is neither a sedimentary not an igneous rock, but a 
/o - s,w->y « metamorphosed rook formed by the action of heat, moisture, and 
fti ^^rjl^^ existing causes. The greater thickness of the laterite for- 

^w5;>^^''''^w^>^mation in the immediate vicinity of the Sea, points also to the con-^ 

elusion that the salt spray driven up over the land by the strong 
wind^ prevailing in the Monsoon, is an important agency in the meta-' 
morphosing process. It ftirther results from the hypothesis, that 
laterite is a recent rock, and is probably even now in process of for- 
mation. 

The facts on which these conclusions rest, are the following. The 
cavities of the laterite, unlike those of igneous rocks occasioned by 
imprisoned gases, form continuous iutermingling channels, through 
which water escapes freely, and this circumstance accounts for the 
Conkan villages built upon the laterite remaining clean and dry in 
the heaviest rain, as well as for their comparative healthiness. The 
cavities in question have invariably a downward direction, and seem 
to have been formed by the percolation of water through the rock. 
The metallic glaze of the interior coating of these cavities is probably 
formed of substances held in solution by the percolating water, and a 
ilimilar coating may be observed in the cavities of a concretionary 
pseudo-laterite, formed of an agglutinated ferruginous gravel, which 
is found in the dry beds of nullahs in the Deccan, and other localities, 
i occasionally overflowed by running water. The true laterite I con-' 
/ / sider to be a rock decomposed and changed in-situ. I have observed 
^^^ZoJi'^nec^yoczX examples of various kinds of traj^j^ sandstone^ ^it^_and 
AA^etamorphio schist, converted _-iiitQ laterite. The latter in each of 
^^^^^ese instances, exhibits peculiarities according to the nature of the 
rock from which it has been formed, and under favorable conditions 
the conversion has been effected without disturbance of the strata or 
beds of the original rock. 

Trap-laterite is formed extensively in the Southern Conkan, and ti 
beautiful example of it may be seen in the Fort of Yiziadroog. The en- 
tire hill on which the fort is built is a mass of laterite, and the scarp- 
ed sides of the ditches in several parts exhibit the horizontal super-^ 
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|>osition of the original trap beds, and also in some plaoes their ob- 
scurely prismatic structure, so perfectly that where blackened by the 
weather the rock might readily be mistaken for basalt. The original 
Structure of the trap is quite perfect notwithstanding the conversion 
of the rock into the ordinary channelled red and__yellow laterite. 
The flatness of the lateritid plateaus of the Southern Conkan^I ascribe 
to the horizontality of the trap beds from which they have been formed, 
and the latter rock may still be seen in many places* But the 
exposed edges of these trap beds, on tlie slopes of hills are often also 
found converted into laterite, . which is then spread like a sheet 
or mantle over the subjacent trap beds, and may entirely conceal them 
from view, as in 

the marginal sectioii, 

where the laterite V^ f < U M i li U 1 U kuJLLiJiiLiJii.iiJj^'iii-:: 

covers the slopes as 

well as the summit of the hilh The laterite of the slopes is 
generally found to have run into an amorphous sheet, so as to obscure 
all trace of the underlying strata. Unless in the immediate neighbour- 
hood of the coast, however, the sul)jacent rock is usually discoverable in 
the beds of torrents which have either removed the laterite, or have 
prevented its formation in the first instance. The harder kinds of trap 
containing much iron, form a heavy ferruginous laterite ; and again, the 
more a luminous and tu faceous varieties become a light description of 
laterite, frequently with the yellow color perdominating over the 
red. The most convincing proof of the conversion for which I am 
arguing is to be found where it is only partially effected 4 An atten- 
tive examination of almost any locality ten miles removed from the 
coast where the subjacent rocks are discoverable, will afford examples 
of this. I will instance one in a nullah immediately south of the village 
of Palee, about ten miles N. Ek of Butnagherrie, where a nodular trap has 
the outer concentric coats of its enclosed nodules converted into l/a^^*^^-^^ 
laterite, while the harder centres remain unchanged. A similar ex- 
ample occurs between the villages of Karrowtch and Yelloura on the 
road from Bajapoor to Lanj^. And all over the Southern Conkan> 
most of the detached fragments, and exposed surfaces of trap and other 
Irocks, will be found more or less pitted or dotted over with small holes 
or cavities, which appear to indicate the commencement of the de*> 
icomposing process by which the rook is converted into laterite^ 
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The hard sandstone of Malwan and the neighbourhood of the 
Phonda Ghaut, will be found equally converted into laterite, as the 
more decomposable traps ; but the character of the resultiog formatioa 
! is different. It is heavy and gritty, instead of being earthy like the 
trap-laterite, — being in fact full of grains of undecomposed quartz ; 
i but its sinuous cavities and red color are much the same. Above the 
Ghauts trap-laterite and metamorphio schist-laterite are common, 
the latter generally hard and heavy, with a large proportion of iron ; 
[( and syenite-laterite is, if I mistake not, to be met with at Vingorla. 
Many examples of trap passing into laterite may be found among 
the stones lying about the travellers' bungalow at the top of the 
Phoonda Ghaut, and a geologist proceeding from Yiziadroog by 
this route to Belgaon and Dharwar, would have an opportunity of 
seeing most of the varieties of laterite I have mentioned, without 
having occasion to leave the high road for more than fifty yards in the 
whole distance. 



The decomposition by which I suppose the transformation into la^ 
terite to be effected, does not appear always to proceed in the same way, 
\ I have met with several specimens of trap converted into jiomogeneo ua 
yellow earth, without any indication of sinuous cavities. Again, the 
glcutu oavities appear in other instances first, as in the pitting of the surfaces ^ . 
of hard and soft tra^s and sandstones already noticed as so •common. , 
I have further found on breaking some hard trap nodules of a granular 
texture, and which externally appeared perfectly sound, that the 
/ ir- fractured surface was dotted over wUh sm^an_white_specks, which in 
^^^^HtH 9*^°^® instances were enlarged"lnto small cellular cavities filled with 
T*^ Jr *a brownish or yellowish^rth, which as the process of decay goes on, 
' /-^-^^^"^ay be easily supposed to become receptacles for water, and gradually 
^t ^^\^to join each other until they become enlarged into the sinuous cavities 
fjv^ uAi^ characteristic of the laterite. 

1 I conclude by recapitulating the chief facts that occur to me in 

favor of the hypothesis of the laterite being a rock transformed in'Situ 
by the action of causes still in operation. These are — 1st , the inv ariable 
superfic ialityof thergck. 2nd, The ordinary limitation of its occurrence 
to regions subject to heavy and long continued rains, by which the su- 
perficial rocks are rapidly decomposedi especially in the immediate 
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neighbourliood of the sea. 3rd, The vertical direction of the sinuous 
cavities which perforate the laterite from top to bottom, and form 
drainage channels for conveying down the rain falling on the surface 
of the rock. 4th, The frequent occurrence of rocks of different kinds 
partially transformed into laterite in the localities above mentioned. 
5t\\, The fact of a kind of laterite with sinuous cavities similar to those 
of the true laterite, being found occasionally in the dry climate of ' 
the interior, in localities exposed to the action of running water. 6th, 
The circun)stance of laterite presenting distinctive peculiarities accord- . 'T. 
ing to the nature of the subjacent rock with which it is in contact, and ^ 
from which it has apparently been formed. 

But even if it should appear that these facts do not warrant the \ 
adoption of the hypothesis of the laterite being formed by the action 
of causes still in operation, they seem at least adequate to establish the 
theory of tlie laterite being the result of changes effected in other 
rocks in-sitUf without reference to the period when the transformation 
occurred, and to be quite irreconcilable with the supposition of its being 
a sedimentary or an igneous rock. 



Nuts. — Wliat does Cnptnin Wingale make of the faofc of laterite being found 
near Quilon, sepnrnted from tlie rock below by a thick bed of lignite, with masses 
of mineral resir, — the rock uei.t umler it being a recent shale limestono ? See 
ante* pp. 2^4 35— Editor. 





Mad VoloiDO- 



lundra— ncBc BelU, B 



I 

A 



iA 



i 






* 



^ 








.*=*^^^^^^^s^s 



•;:■;■ 




> 



V 
V 



/H 






\ 



/ 



9 

> 



H 



N 



^ Vw 

\ 



N 



> 






V 



^ -^^^ 



► 
■3 

n 

•I 
< 



X 






>^ 









f: 



■'■' h' ill' v\ 







« 



A 







denble magaltnile 



lEs'llngaclKsiiUot flra nUlta. OrthLi hilrsmila bu 
Lfi^aea. TbahatMinarthscriitn on vhich iUad> 
fca^*\ is co.eroa irlth a bed o( roUad gnn\ toA ■» 
j Jmiplion jinoa ctia liat (ensnl iipheaT«l, whlA 



A 



i 



( 



i 



m 



» ■ 













Gruahcid tlrnta In 



^'(v)\^ 



^i^SbJ 



y x rir^ 




■ • . 



If- • 



'■ ♦. 



?. 



I 



*' - 



« ■ 



I' 



m 



■ . r- 



t 



I 






*V 






.1 



• 



( *- 



. #- 



* 1 
■ • 



^. • 



1 * 



e». 



